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CALENDAR. 



1892. 

September 8. 

December 21. 

1893. 

January 19. 

April 5. 



April 
April 
June 
June 



13- 
18. 

22-23. 

26-27. 



June 27-28. 



September 5-6. 

September 7. 
December 20. 

1894. 
January 11. 
March 21. 



First term of fifteen weeks began — Thursday morning. 
First term ends — Wednesday noon. 



March 
June 



29. 

7- 



WINTER VACATION OF FOUR W££KS. 

Second term of eleven weeks begins — Thursday morning. 
Second term ends — Wednesday noon. 

SPRING VACATION OF ONE Wi££K. 

Third term of eleven weeks begins — Thursday morning. 

Smyth Prize Reading and Speaking — Tuesday evening. 

Annual Examinations. 

Examinations for Admission, — in Hanover, beginning Mon- 
day at 3 p. M. 

Examinations for Admission, — in Durham, beginning Tues- 
day at 9 A. M. 

SUMMER VACATION OF TEN WEEKS. 

Examinations for Admission, — in Durham, beginning Tues- 
day at 9 A. M. 
First term of fifteen weeks begins — Thursday morning. 
First term ends — Wednesday night. 

WINTER VACATION OF THREE WEEKS. 

Second term of ten weeks begins — Thursday morning. 
Second term ends — Wednesday night. 

SPRING VACATION OF ONE WEEK. 

Third term often weeks begins — Thursday morning. 
Third term ends — Thursday coming on or nearest June 7. 
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To the Honorable Senate and House of Representatives : 

The trustees of the New Hampshire College of Agriculture 
and the Mechanic Arts respectfully submit their twentieth 
report, and, in compliance with a request from the United 
States treasury department, preface it with a resum^ of the 
history of the college from its organization, to the passage of 
the act of the Legislature providing for its removal from Han- 
over to Durham. At the session of the Legislature of New 
Hampshire in 1866 an act was passed establishing the " New 
Hampshire College of Agriculture and the Mechanic Arts," 
on the basis of the congressional land grant, and authorizing 
its location in Hanover and its connection with Dartmouth 
College. In accordance with this act, the institution was 
organized under a board of trustees appointed partly by the 
governor and council, and partly by the corporation of Dart- 
mouth College, the authorized connection with Dartmouth 
College was effected, and the institution was opened to stu- 
dents in 1868. Hon. David Culver, of I^yme, had provided 
for the college in his will, upon the condition of its location 
in Lyme. This condition was not accepted, and the estate 
had gone to Dartmouth College to be used for agricultural 
instruction. This fact furnished one, and a strong reason, 
why the State College should be connected with Dartmouth 
College. This was more desirable by reason of the inade- 
quate funds possessed by the State College. The 150,000 
acres of the public land scrip was sold for $So,ooo and the 
proceeds invested in state bonds yielding an income to the 
college of four thousand eight hundred dollars annually. 
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6 COLLBGE OF AGRICULTURE 

Under these circumstances the offer made by Dartmouth 
College of the free use of its recitation rooms, museum, and 
library, and to allow its professors to give instruction in the 
new institution at the reasonable compensation of two dollars 
per hour, was considered a great inducement. Rev. Asa D. 
Smith, D. D., LL. D., president of Dartmouth College, 
labored long to bring about the connection, and afterwards, as 
president of the State College, showed himself a friend of 
the institution and its students. 

The New Hampshire College was apparently the only one 
of the land grant colleges organized in connection with an 
older institution and yet dependent upon its own income, 
except the privileges and facilities furnished by the connection. 

The first professor was Ezekiel Webster Dimond, who was 
made professor of general and agricultural chemistry. Dr. 
Thomas Russell Crosby was instructor in animal and vegeta- 
ble physiology, which was the second professorship estab- 
lished. On the faculty list the names of six of the professors 
and instructors of Dartmouth College appeared as instructors 
in intellectual and moral philosophy, rhetoric and history, 
natural philosophy, civil engineering, mathematics, and gym- 
nastics. 

At this time the College of Agriculture and the Mechanic 
Arts was considered a department of Dartmouth College, and 
so received most of its instruction from the college professors, 
or from students in its graduate courses. 

Since 1877, the college has had an independent faculty, 
and has employed other instructors only in exceptional cases. 
In 1878, the four members of the faculty gave nine tenths of 
all the instruction. In 1884, the five members of the faculty 
were giving even a larger proportion of the instruction. The 
number of the faculty was increased to seven in 1886, to 
eight in 1889, and to eleven in 1891. 

In the first catalogue it was said of the courses of,study, 
'* It should be borne in mind that while agriculture, worthy 
of honor as the primitive pursuit of man, and as fundamental 
to the well being of every community, is to have a prominent 
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AND MECHANIC ARTS. 7 

place in the institution, the mechanic arts are also embraced." 
In mechanic arts the instruction had to be limited to theory, 
or turned into the lines of architecture and civil engineering. 
Almost from the first the need of a workshop was felt, and it 
was hoped that some friend of the institution would supply 
the deficiency. The beginning of the mechanical engineering 
course came, however, in 1886, when Thomas W. Kinkaid, 
assistant engineer, United States Navy, was detailed to act as 
instructor. He commenced the work under great disadvan- 
tages, and with few facilities. The lower classes, then in col- 
lege, were given workshop instruction, and it has been given 
to all classes entering since 1886. At first, use was made of 
part of the carpenter's shop of Dartmouth College, but in 
1887, a frame building, 30x30, was constructed near Conant 
Hall. In the following year the building was lengthened to 
fifty feet ; and a boiler, engine, and considerable machinery 
were provided. Other machinery has been added, but the 
building itself has remained unchanged. Although Professor 
Kinkaid was connected with the college for two years only, 
he made the mechanical engineering course a prominent feat- 
ure of the college. A course in electrical engineering was 
added in 1891. 

In 1869, Professor Dimond stated at the annual meeting of 
the trustees, that all the possessions of the college were con- 
tained in seven boxes which he had brought from Europe. 
Whatever may have been the contents of these boxes there 
was then no place ready to receive them. 

To provide a suitable building for recitation rooms, and 
for other purposes, Dartmouth College offered to furnish 
$25,000 from the Culver fund, on condition that the State 
appropriate for the same purpose $15,000 more. The State 
accepted the condition, and preparations for the new build- 
ing were begun in the fall of 1869. The corner-stone was 
laid in the spring of 1870, and Culver Hall was dedicated in 
in the presence of the Legislature, June 23, 1871 . The college 
purchased a field of about twenty-five acres opposite Culver 
Hall about the time its erection was begun, and later added 
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another field adjoining, upon which Conant Hall was after- 
wards built. 

The whole tract was connected with the farm purchased bj 
Hon. John Conant of Jaflfrey at a cost of $7,000, and given to 
the college. Mr. Conant suggested the provision of a suitable 
building of sufficient capacity to furnish rooms and board for 
students. Soon afterwards he proposed to give $5,000 for 
this purpose on condition that the State would provide the 
balance of the cost. The State made the necessary appropri- 
ation, the building was completed and opened for use in 1874, 
and appropriately named Conant Hall. Its probable cost was 
about $23,000. 

These sums were but the beginning of the gifts of Mr. 
Conant. Later he provided the money to purchase additions 
to the farm, which increased the size of it to 360 acres. He 
also provided a scholarship for each town in Cheshire county, 
giving to the college in all more than $70,000. 

The following circular was issued by President Smith in 

1874: 

[A Report respecting this Institution has recently been made to the 
committee of the United States House of Representatives on 
Education and Lat>or, in answer to inquiries proposed by them. It 
embraces many particulars in relation to the faculty, students, and 
graduates ; the course of instruction ; the financial condition of the 
college ; its experimental farm of 360 acres ; its new buildings — 
** Culver Hall," with its chemical laboratory, lecture rooms, 
museums, and recitation rooms, and *• Conant Hall," with its dor- 
mitories and its boarding establishment. And it concludes with 
the following ** General Remarks."] 

I . I would ask the special attention of the committee to the fact, 
brought out in answer to their questions, that not only has the 
national grant been kept unimpaired, not a penny of it having been 
lost, but by the donations it has called forth, and the various econo- 
mies for which it has given occasion, it has trebled itself. The value 
of the property of the New Hampshire College of Agriculture and the 
Mechanic Arts is now three times that of the original grant. The 
$80,000 has become $240,000. 
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AND MECHANIC ARTS. 9 

2. The advantages secured to the college by its connection with 
Dartmouth, are worthy of particular notice. This connection was 
proposed on the ground, mainly, that the national gift, in the propor- 
tion that fell to so small a State as New Hampshire, was wholly 
inadequate, of itself, to the founding and sustaining of a college 
worthy of the name. A small State, according to the Congressional 
Statute, must have a small allowance ; but as New Hampshire needs 
just as large a sun as the great State of New York or of Illinois, so it 
needs as it respects the various apparatus of teaching, as large a 
college. Half a sun does not answer. About the same equipment is 
required, in other words, for a smaller as for a larger number of stu- 
dents. This view is the more important from the fact, that a small 
and comparatively poor State like ours, has not the means, like the 
larger ones, of supplying deficiencies. By the connection with Dart- 
mouth College, however, this difficulty is in a measure obviated. 
The Agricultural College has access, so far as is necessary, to all its 
personal and other means of instruction. Grafted into the old olive 
tree, it partakes abundantly, as our report shows, of the root and fat- 
ness thereof. Dartmouth is doubtless in some respects benefited, but 
the Agricultural College more. The terms of connection have been 
so carefully adjusted, that not the least friction has occurred — the 
two have worked together in entire harmony. And the agricultural 
students, it is believed, have been greatly profited by the broad range 
of educational association and influence into which they have been 
introduced. The apprehensions of evil in such a connection which 
some have entertained, have been happily dissipated ; and there is 
now a general conviction, that for a State like New Hampshire, what- 
ever may be said of the larger States, no arrangement could be 
better. 

3. The establishment of our institution in the State has already 
exerted an influence favorable to agriculture and applied science gen- 
erally. We have cooperated variously with the State Board of Agri- 
culture, and we contemplate a larger cooperation in the future. We 
have analyzed fertilizers, and made experiments in soils and crops. 
Within a few years past, there has been in our State a marked 
increase of interest in agriculture ; an increase due to various causes, 
doubtless, but to which the Agricultural College, it is believed, has in 
a measure contributed. Our institution furnishes the only large and 
complete chemical laboratory in the commonwealth ; and it has done 
something in the way of supplying the various departments of 
mechanical industry* with educated workmen. It has made, of course. 
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in these directions, beginnings only. For the expense bestowed on 
the infant, we do not expect to be remunerated at once by the pro- 
ductiveness of manhood. Yet we see not only what gratifies us for 
the present, but unmistakable presages of what the future may be. 

4. The interest of the State in the college has been steadily in- 
creasing. There was at first much doubt about it, entertained, as in 
other regions, by divers classes. Some were not believers in colleges 
of any sort. They valued only common schools. The little conduits 
secured, which carry water through the streets, they cared nothing 
for the great reservoir. A few academies at most, they judged, 
would suffice. Others — a smaller number, with somewhat less of 
narrowness — believed only in one kind of colleges, and that the 
classical. Let our young men go to these, if they wished to be 
educated, or let them take a term at an academy. The broad idea of 
education, as of various types and adjustments — diversified in its 
adaptations to the various habitudes and life-pursuits of men — they 
had not grasped. The grand conception, especially, of a •• liberal 
and practical education for the industrial classes, ^^ so well enunciated 
and embodied in the act of Congress, authorizing the land grant — a 
conception so germane to the institutions of a nation of freemen, one 
fifth of whose entire population are engaged in agricultural, mechani- 
cal, and mining pursuits — they were slow to entertain. Some of 
them thought, probably — like a distinguished opponent of agricul- 
tural colleges in another State — that the farmers needed no such 
institutions; that they could get what additional knowledge they 
required, by attendance at fairs, or by conference with each other. 
But a change has been taking place in this respect. One of the most 
successful farmers in New Hampshire, for example, who at first vigor- 
ously opposed the college, has become thoroughly convinced of its 
importance, and is now a member of our board of trustees. That 
institutions like ours are not antagonistic to the old classical colleges, 
but rather favorable to them, is becoming more and more the convic- 
tion of the friends of classical culture. To that point, as an advocate 
of classical study, and the head of a classical college, 1 give my most 
emphatic testimony. All good and needful forms of education help 
each other, just as all knowledges help all knowledges. It is a nar- 
row view to think otherwise. And to oppose the idea of a liberal 
education suited to the great industrial classes — the bone and sinew 
of our nation, the classes on whose thinking, as well as whose work- 
ing, hang largely the destinies of the republic — savors of the associ- 
ations and habitudes of the Old World, rather than of this land of 
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equal rights, of ballot-boxes, and of popular sovereignty. Here, of 
all lands, the plow, the loom, and the anvil should be educated — not 
merely skilled in a mechanical and servile way. Nor will their educa- 
tion harm, it will help rather, that of the pulpit, the bar, and the 
professor's chair. Views like these are becoming more and more 
prevalent in our State. Among the proofs of it, I may cite the fact 
stated in our report, that our Legislature, with a liberality hardly 
paralleled in its previous history, has, within the last five years, given 
$27,000 to the New Hampshire College of Agriculture and the 
Mechanic Arts. 

5. It has been said that few of the graduates of the agricultural 
colleges, so called, become farmers. A prominent opponent of these 
institutions affirmed on a certain occasion, it is reported, that only 
two of all their alumni had engaged in agricultural pursuits. The 
fact was overlooked in this statement — as it often is in certain quar- 
ters — that by the terms of the congressional act, these institutions 
are not limited to the training of farmers, important though that end 
is, but are for those also who have the mechanic arts in view — nay, 
for-* the industrial classes'' generally. Not even classical study is 
excluded. Our own showing as to our graduates, while it refutes, of 
itself, the affirmation aforesaid, is very satisfactory every way. Of 
the eight who have completed our full course, five are engaged in 
hrmingy two in mechanical occupations, and one is, for the present, 
teaching. Of the farmers, two have just gone to Kansas, to join a 
new settlement there, one of them taking the surveyor's instruments 
which he learned to use in our institution, with the expectation of 
finding something to do with them there. Of the men in mechanical 
employments, one has engaged in building, and has just revisited 
Hanover, to contract for erecting a house for one of the residents, 
his studies here having prepared him to be his own architect, 
draughtsman, and superintendent. If an equally favorable report can 
be made from our sister institutions, there is little occasion, surely, to 
find fault with the colleges of agriculture and the mechanic arts for 
failing of their proper object. 

All which is respectfully submitted, 

ASA D. SMITH, President. 

Hanover, N. H., April 13, 1874. 

The estimate of $240,000 made in the foregoing circular 
must have included the value of Conant Hall, Culver Hall, 
the Conant Fund, the farm, and the national endowment. 
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The income from tuition was very small, and the only reli- 
ahle income was that of $4,800 from the endowment. Up 
to the year 1875 the State had appropriated $15,000 in addi- 
tion to the $15,000 granted for Culver Hall. The cost of 
Conant Hall must have exceeded the estimates, and the erec- 
tion of a large barn was begun in 1874, so that in September, 
1876, the college was $7,000 in debt, and made application to 
the Legislature for further appropriations. In 1877, the State 
made an appropriation of $3,000 a year for six years. Of this 
$1 ,000 a year was to be used towards the payment of the debt ; 
$1,000 a year for the salary of a farm superintendent; and 
$1,000 a year for the building of a new farm-house. In 1883, 
the State made an appropriation of $2,000 a year for two years ; 
and in 1885, an annual appropriation of $3,000 was made 
perpetual. 

In August, 1876, Jeremiah W. Sanborn was appointed 
farm superintendent. In his first report Mr. Sanborn called 
attention to the necessity of using the farm as an experiment 
station in order that it might be of the most practical benefit to 
the college. In that report he gave the results of feeding 
experiments, and he continued to report similar experiments 
to the trustees during his connection with the college. The 
work thus begun has been continued by the present professor 
of agriculture, Prof. G. H. Whitcher, who graduated while 
Professor Sanborn was superintendent of the farm. 

When the college was opened to students the course of 
study extended through three years. By a change of the 
term arrangements of Dartmouth College, the school year 
comprised twenty-nine weeks in 1871, and twenty-eight 
weeks in 1872. In 1878, the college year comprised thirty- 
eight weeks, and was changed to thirty- seven weeks in 1884, 
or thirty-six weeks besides commencement week. In the fall 
of 1883 ^ class was entered for a year of twenty-nine weeks, as 
preliminary to the three years* course. In 1889, this short 
year was lengthened, making four full college years. 

When the college was opened, candidates for admission were 
required to pass examinations in arithemetic, geography, and 
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English grammar. In 1869, United States history was added ; 
in 1877, algebra to quadratics; and in 1886, physiology. 
In 1889, students were recommended to prepare themselves 
in plane geometry, which was required of all entering after 
1891. In the latter year the requirements in algebra were 
extended, while students who entered prepared in the history 
required the first year, were allowed to take French in its 
place. Q)mmencing with 1892 the requirements in English 
are the same as those adopted by the New England colleges. 

No history of the college would be complete without some 
reference to those men, now deceased, who were identified 
with the interests and growth of the institution. Professor 
Crosby died March i, 1872, and Professor Dimond in July, 
1876. In January, 1877, President Smith tendered his resig- 
nation to take efiect March i, and died a few months later. 
Another early friend of the college, Hon. John Conant, died 
April 6, 1877, at the advanced age of eighty- seven years. 
His gifts to the institution entitle him to be called its greatest 
benefactor during its connection with Dartmouth College. 
Among the trustees who have given time and talents to pro- 
mote the welfare of the college, Hon. George W. Nesmith 
ranks first. Elected president of the board of trustees after 
the resignation of President Smith in 1877, ^^ ^^^^ '^^^ office 
until his death in 1890, and by his energetic efibrts and wise 
counsel carried the college through many difidculties ; and it 
will be gi-atifying to his many friends to know that his 
memory is to be perpetuated by giving the name of Nesmith 
Hall to the new experiment station building at Durham. 

It is fitting that the valuable services of Ex-Gov. Frederick 
Smyth should be mentioned in this connection. He has held 
the oflSce of treasurer of the college from its organization to 
the present time, discharging its duties efiliciently and to the 
benefit of the college, and all without compensation. 

The act of Congress approved March 2, 1887 had an im- 
portant influence upon the instruction given in the college. 
The annual grant of fifteen thousand dollars which this law 
made for the support of an agricultural experiment station, 
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furnished means which the college had never possessed for 
doing thorough work in agricultural science^ In place of 
one man, uniting more or less of the duties of experimenter, 
farmer, and instructor in agriculture and chemistry, there 
were several specialists, who, besides conducting the work of 
the station, gave instruction in the classroom. Instead of a 
farm partially equipped, there was one provided with model 
machinery and appliances. Previous to 1887 there had been 
considerable fragmentary instruction in agriculture ; since that 
date there has been a steady progress in the college towards 
teaching agriculture as a science. 

If the reason is sought why the New Hampshire College 
more than any other institution has been benefited by the 
recent congressional legislation it is found in the increase of 
its income in 1890. On the twenty-ninth of August in that 
year the annual income from all sources, that would directly 
or indirectly affect the work of the college, was less then ten 
thousand dollars. 

On the thirtieth of August, 1890, Congress passed an act 
granting fifteen thousand dollars a year to be expended for in- 
struction and apparatus, and providing an increase of a thou- 
sand dollars a year until the limit of twenty-five thousand dol- 
lars should be reached. The establishment of the experiment 
station had given an impetus to one line of work ; this large 
increase of income extended its influence to nearly every line 
of work which can be properly done by a scientific institution, 
as the money thus given, is to be applied " to instruction in 
agriculture, the mechanic arts, the English language, and the 
various branches of mathematical, physical, natural, and 
economic science, with special reference to their application 
in the industries of life, and to the facilities for such instruc- 
tion.** 

The bequest of the late Benjamin Thompson of Durham to 
the State, of his farm, known as the Warner farm, and his 
other real estate in Durham comprising a total of 253 acres, 
together with the sum of $363,000.82 in personal estate, awak- 
ened a new interest in industrial education, and the Legislature 
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by an act approved March 5, 1891, accepted the munificent gift, 
and at once proceeded, by appropriate enactments, to provide 
for the removal of the New Hampshire College of Agriculture 
and the Mechanic Arts from Hanover to Durham, and for the 
construction of buildings and accommodations which should 
ampl}' provide for the needs of the college in its new home, 
and be commensurate with the great endowment which will 
place it in the foremost rank of institutions of its kind. 

The trustees, in obedience to the instructions and require- 
ments of the act, approved April 10, 1891, took immediate 
steps to effect the removal of the college provided for in this 
act. All of the real estate in Hanover, owned by said col- 
lege, has been sold at private sale for the sum of twenty-eight 
thousand dollars, ready cash, and arrangements have been made 
with the trustees of Dartmouth College for the re-payment to 
the State of the fifteen thousand dollars appropriated by it 
towards the erection of Culver Hall. 

In entering upon the work of removal and rebuilding the 
college in its new location, the trustees found themselves 
confronting a problem far greater and more difficult of solu- 
tion than was generally supposed. Mistakes made in the 
beginning would for many years, if not in all time to come, 
work inconvenience and injury to the institution. Hence the 
utmost care and investigation was demanded of those who 
had the work in charge. The aid of the best talent available 
was invoked to lay out the grounds, to locate the buildings, 
and to develop the natural beauty of the new location. 
The track of the Boston & Maine railroad at present runs 
through the college grounds, and the depots are located on the 
same, but the road has in contemplation the removal of the 
track far enough to the west to leave all of the buildings on the 
easterly side of it, thus removing the very objectionable effects 
of the present location of the track. As soon as the spring 
opened in 1892, work was begun for the erection of an experi- 
ment station building, a barn, a science hall, workshops, and 
boiler house, and the main building to contain an office, reci- 
tation rooms, library, museum, hall, etc. 
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These buildings are all of brick, with the exception of the 
barn, and all are expected to be completed on the outside 
before winter sets in. They are thoroughly constructed upon 
the latest and most approved plans. A steam heating plant is 
now in process of construction, which is designed to warm all 
the buildings from a central station, so as to secure to the 
occupants the most comfort, and avoid the danger of fire. 

A dam has been constructed across a small stream about 
half a mile from the buildings, which, the engineer assures 
the committee, will furnish a sufficient supply of water for all 
purposes of the college. 

The trustees in making their estimates for their work, and 
in its prosecution, have used great care to avoid any indebted- 
ness not covered by the state appropriation and the proceeds 
of the sale of the college property in Hanover. These funds 
will not, however, meet all the requirements to enable the col- 
lege in Durham to open its doors to students at the beginning 
of the college year in September, 1893. The careful and 
thorough examination of all the work by the Legislature, is 
cordially invited, and when that is done, no doubt is enter- 
tained that funds sufficient to complete the necessary work will 
be readily provided. The future prosperity of the college 
will depend upon its equipment and the manner in which it 
starts on its new career. Evidences are not now wanting to 
show that with proper accommodations, the number of students 
will be large ; and the future appears bright with promise of 
vastly enlarged usefulness for this institution. Since the last 
report, the college in Hanover has done good work, and the 
number of students has been about the same as in previous 
years. The removal has inevitably interfered with the ordi- 
nary work of the professors, and their duties have been more 
arduous than at other times, but on the whole it gives the 
trustees great pleasure to report prosperity in the present, and 
encouragement for a more prosperous work in the future. 
LYMAN D. STEVENS, President^ 

In behalf of the Trustees, 
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TREASURER'S REPORT. 



To the President and Trustees of the New Hampshire 
College of Agriculture and the Mechanic Arts : 
Your treasurer respectfully submits his twenty-fourth an- 
nual report for the year ending April i, 1891. 
He charges himself as follows : 



Balance in treasuiy, April i, 1890 

Income from Conant fund . 

Interest on New Hampshire bonds 

State appropriation . 

Government appropriation . 

Interest, Merrimack River Savings Bank 



$94.07 

2,312.00 

4,800.00 

3,000.00 

49,750.00 

14-32 

$59,970-39 



He credits himself as follows : 




1890. 




April 7. Paid on order of Professor Pettee 


$720.09 


7 




987.88 


May I 




997-13 


June 3 




1,003.72 


*' 28 




759.00 


July 8 




218.08 


ii 31 




855.21 


Sept. 3 




1,009.56 


Oct. I . 




3»7So 00 


i* 2 




995.52 


ii 2 




3.729-41 


Nov. I 




1,517-46 


5 




1,490.98 


Dec. 2 




1.338.42 


ii 2 
2 




1,016.90 
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1891. 



Jan. 


2. 


(t 


5- 


Feb. 


3- 


i( 


9- 


March 


2. 


a 


.3- 


ik 


3'- 


it 


31- 



esse 


r Pettee 


$1,119.74 
1,262.71 






1,403.14 
8S8.64 






1,205.91 

787-33 
1,406.72 

1,160.88 



Balance 



$29,624.43 
30v34S-96 

$59'77o-39 



To the President and Trustees of the New Hampshire 
College of Agriculture and the Mechanic Arts : 
Your treasurer respectfully submits his twenty-fifth report, 

covering the period between April i, 1891, and July i, 1891. 



Balance in treasury, April i, 1891 
Income from Conant fund . 
Government appropriation 



$301345-96 

624.50 

3,750.00 

$34,720.94 



He credits him 


self as 


follows : 






1891. 










April 22. Paid 


on order of Professor Pettee 


$255.73 


May I. 








1,469.47 


" I. 








1,826.94 


June 2. 








3»442.95 


4- 








1.352.57 


'- 17. 








1,000.00 


'^ 29. 








4>6i3-23 


*' 29. 








1,841.11 




$15,802.00 


Balance 


• 


• 


. 


18,918.46 



$34,720.46 
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TREASURER'S GOVERNMENT REPORT. 

Name of Institution : The New Hampshire College of 

Agriculture and the Mechanic Arts. 

Post-office^ Hanover ; State^ New Hampshire. 

Report of Treasurer of said institution to the Secretary of 
Agriculture and the Secretary of the Interior, of amount 
received under act of Congress of August 30, 1890, in aid of 
colleges of agriculture and the mechanic arts and of the dis- 
bursements thereof, to and including June 30, 1891. 

Date. Ebckipts. Disbubsembhtb, 

1891. 
Jan. I. Received from State Treas- 
urer .... $15,000.00 
April I. Received from State Treas- 
urer .... 16,000.00 
June 30. Disbursed for instruction and 
facilities : 
In agriculture, as per sched- 
ule A . $756.28 
In mechanic, arts, as per 

schedule B . . . 7,109.96 

In English language, as per 

schedule C . . 1,491.87 

In mathematical science, as 

per schedule D . . 2,140.00 

In physical science, as per 

schedule E . . . 2,910.30 

In natural science, as per 

schedule F . . . 1,917.68 

In economic science, as per 

schedule G . . . 1,219.16 

Balance remaining unex- 
pended . . . »3»454-7S 



Totals for the year $31,000.00 $31,000.00 



Digitized by VjOOQIC 



20 COLLEGE OF AQBICULTURE 

I hereby certify that the above account is correct and true, 
and together with the schedules hereunto attached, truly rep- 
resents the details of expenditures for the period and by the in- 
stitution named, and that said expenditures were applied only 
to instruction in agriculture, the mechanic arts, the English 
language, and the various branches of mathematical, physical, 
natural, and economic science, with special reference to their 
applications in the industries of life, and to the facilities for 
such instruction. 

FREDERICK SMYTH, Treasurer. 



Schedule A. — Disbursements for instruction in Agricul- 
ture and for facilities for such instruction^ during the 
year ended June 30^ iSgi. 

I. For instruction, viz. : 
For salaries of (i) Professor of Agriculture, $207; 
(2) Professor of Agricultural Chemistry, $549.28. 
Total $756.28 

Schedule B. — Disbursements for instruction in Mechanic 
Arts and for facilities for such instruction^ during the 
year ended June 30^ i8gi. 

I. For instruction, viz. : 

For the salaries of (1) Instructor in Mechanical 
Engineering, $1,599.98; (2) Instructor in Ma- 
chine Work, $1,099.90; (3) Instructor in Wood 
Work, $1,076.78 $3.77666 

II. For facilities, as follows: 

1. Apparatus ....... $70.23 

3. Machinery ....... 1,902.86 

3. Text-books and reference books . . . 24.85 

4, Stock and material ...... i,335«3^ 

Total $7,109.96 
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Schedule C. — Disbursements for instruction in English 
Language and for facilities for such instruction,^ during 
the year ended June 30^ i8gi. 

I. For instruction, viz. : 

For the salaries of (i) Instiuctor in English Lan- 
guage and Rhetoric, $1,219.16; (2) Instructor in 
Elocution, $150 . . . . . . $1,369.16 

II. For facilities, as follows : 

1. Apparatus ....... 105.25 

2. Text-books and reference books . . . 17*46 

Total $1,491.87 

Schedule D. — Disbursements for instruction in Mathe- 
matical Science and for facilities for such instruction^ 
during the year ended June 30,, i8gi. 

I. For instruction, viz. : 
For the salaries of (i) Professor of Mathematics, 

$2,000; (2) Instructor in Mathematics, $140 . $2,140.00 



Total $2,140.00 

Schedule E. — Disbursements for instruction in Physical 
Science and for facilities for such instruction^ during 
the year ended June 30 <y i8qi. 

I. For instruction, viz. : 

For the salaries of (i) Instructor in Physics, $300; 
(2) Professor of Chemistry, $366.27; (3) In- 
structor in Geology, $68 ; (4) Instructor in As- 
tronomy and Meteorology, $722.27 . . . $1,456.54 

II. For facilities, as follows : 

1. Apparatus 1,104.17 

2. Text-books and reference books ... * 35 -02 

3. Stock and material . . . . . 3' 4*5 7 

Total $2,910.30 
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Schedule F. — Disbursements for instruction in Natural 
Science and for facilities for suck instruction^ during 
the year ended June jo^ i8gi. 

I. For instruction, viz. : 

For the salaries of (i) Professor of Botany, $800; 
(2) Professor of Entomology and Zoology, 
$492.25 $1,292.25 

II. For facilities, as follows : 

1. Apparatus ....... 266.62 

2. Text-books and reference books . . 246.17 

3. Stock and material ...... 112.64 



Total $1,917.68 



Schedule G. — Disbursements for instruction in Economic 
Science and for facilities for such instruction^ during 
the year ended June ^o^ i8gi. 

I. For instruction, viz. : 
For the salaries of Professor of Economic Science, $1,219.16 



Total ........ $1,219.16 

To the President and Trustees of the New Hampshire 
College of Agriculture and the Mechanic Arts: 
Your treasurer respectfully submits his twenty-sixth annual 
report for the year ending July i, 1892. 

He charges himself as follows : 
Balance in treasury July I, 1891 .... $18,918.46 

Income from Conant fund ..... 2,316.00 

Interest on New Hampshire bonds . . 4,800.00 

State appropriation ...... 3,000.00 

Government appropriation, law of 1890 . . 17,000.00 

Government appropriation. Experiment Station . 15,000.00 
State appropriation for building fund . . . 47,000.00 

Sale of college farm and buildings at Hanover . 20,000.00 
Interest Merrimack River Savings Bank . . 730.19 

$128,764.65 
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He credits himself as follows : 
1891. 

Purchase of Boston & Maine railroad 

stock $1,200,00 

Paid on order of Professor Pettee . 1,176.31 

1,513.80 
3»295.o2 
1,209.11 
1,277.08 
213S0.93 
7»822.33 
1,163.48 
2,131.51 
500.00 
2,484.50 
1,130.44 

2,660.45 
1,020.11 
5,000.00 
1,512.46 
1,246.55 

i»739-42 

1,047.26 

5,000.00 

1,908.28 

3,000.00 

1,095.52 

20.74 

4,137.08 

1,659.56 

1,000.00 

1,296.60 

10,895.98 

1,677.98 

13,668.59 

41,893.56 

$128,764.65 
FREDERICK SMYTH, Treasurer, 



July 


7- 


Aug. 


I. 


4( 


I. 


Sept. 


I. 


ti 


I. 


Oct. 


2. 


t( 


5- 


4( 


19. 


Nov. 


3- 


ii 


3- 


(( 


'7- 


Dec. 


2. 


4C 


5- 


1892. 


Jan. 


I. 


14 


9- 


44 


21. 


44 


30- 


Feb. 


5- 


March 


2. 


44 


5- 


44 


9- 


44 


30- 


April 


6. 


44 


6. 


April 


30- 


May 


7- 


44 


23- 


June 


4- 


44 


4- 


44 


30- 


44 


30- 



Boston & Maine script . 
Paid on order of Professor Pettee 



Balance 
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We have examined the foregoing account and find the same 
correct and properly vouched, leaving in the hands of the 
treasurer, Frederick Sm3rth, July i, 1892, the sum of $41,- 
893.56. 

JOSEPH KIDDER, Auditor. 
G. A. RAMSDELL, Ass't Auditor. 
August 29, 1892. 



TREASURER'S GOVERNMENT REPORT. 

Name of Institution^ New Hampshire College of Agri- 
culture AND THE Mechanic Arts. 
Post-office^ Hanover ; State^ New Hampshire. 

Report of Treasurer of said institution, to the Secretary of 
Agriculture and the Secretary of the Interior, of amount re- 
ceived under act of Congress of August 30, 1890, in aid of 
colleges of agriculture and the mechanic arts and of the dis- 
bursements thereof, to and including June 30, 1892. 

Date. Receipts. Disbubsbmbmts. 

Balance unexpended June 
30, 1891 . . $i3>454-75 



I89I. 
Sept. 21. 


Received from State Treas- 




1892. 
June 30. 


urer .... 17,000.00 

Disbursed for instruction 
and facilities: 






In agriculture, as per 

schedule A . 
In mechanic arts, as per 


$562.77 




schedule B . 
In English language, as 

per schedule C . 
In mathematical science, 


4,156.09 
^377-43 




as per schedule D 
In physical science, as per 
schedule E . 


31046.77 
4,041.24 
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June 30. In natural science, as per 

schedule F . . . $2,828.56 

In economic science, as 

per schedule G . . 1,079.26 

Balance remaining unex- 
pended . . . 13^362.63 

Totals for the year . . . $30,454.75 $3o,454-75 

I hereby certify that the above account is correct and true, 
and, together with the schedules hereunto attached, truly rep- 
resents the details of expenditures for the period and by the 
institution named, and that said expenditures were applied 
only to instruction in agriculture, the mechanic arts, the 
English language, and the various branches of mathematical, 
physical, natural, and economic science, with special refer- 
ence to their applications in the industries of life, and to the 
facilities for such instruction. 

FREDERICK SMYTH, Treasurer. 

Schedule A. — Disbursements for instruction in Agri- 
culture and for facilities for such instruction^ during 
the year ended June jo^ i8g2, 

I. For instruction, viz. : 
For the salaries of ( i ) Professor of Agriculture, 
$84.86; (2) Professor of Agricultural Chemistry, 
$477-9' $562.77 

Total $562.77 

Schedule B. — Disbursements for instruction in Mechanic 
Arts and for facilities for such instruction^ during the 
year ended June jo-^ i8g2. 

I. For instruction, viz. : 
For the salaries of (i) Instructor in Mechanical 
Engineering, $1,999.94; (2) Instructor in Ma- 
chine Work, $999.96 ; (3) Instructor in Wood 
Work, $999.96 $3»999-S6 
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11. For facilities, as follows : 

1. Apparatus 

2. Machinery ..... 

3. Text-books and reference books 

4. Stock and material .... 


124.13 

1.91 

17.0a 

13.17 


Total 


. $4,is6.og 



Schedule C. — Disbursements for instruction in English 
Language and for facilities for such instruction,^ during 
the year ended June jo^ J8g2. 

I. For instruction, viz. : 

For the salaries of ( i ) Instructor of English Lan- 
guage, $999.97; (2) Instructor in Rhetoric, 
$250; (3) Instructor in Elocution, $80 . . $1,329.97 

II. For facilities, as follows : 

I. Text- books and reference books . . . 47 '4^ 

Total $1,377-43 

Schedule D. — Disbursements for instruction in Mathe- 
matical Science and for facilities for such instruction^ 
during the year ended June 30^ i8q2. 

I. For instruction, viz. : 
For the salaries of (i) Professor of Mathematics, 

$2,299.92 ; (2) Instructor in Mathematics, $250 . $2,549.92 
. II. For facilities, as follows : 

1. Apparatus ....... 494.05 

2. Stock ........ 2.80 



Total $3,046.77 

Schedule E. — Disbursements for instruction in Physical 
Science and for facilities for such instruction^ during 
the year ended June jOy i8g2. 

I. For instruction, viz. : 
For the salaries of (i ) Instructor in Physics, $1 ,250 ; 
« (2) Professor of Chemistry, $401.52; (3) In- 



Digitized by VjOOQIC 



AND MECHANIC AS1B. 27 

structor in Geology, $56 ; Instructor in Astron- 
omy, $10 ....... $1,717.52 

IL For facilities, as follows : 

1. Apparatus ....... 1,760.55 

2. Machinery ....... 197.20 

3. Text-books and reference books . . . 251.35 

4. Stock and material ...... 1 14.62 

Total $4,041.24 

Schedule F. — Disbursements for instruction in Natural 
Science and for facilities for such instruction^ during 
the year ended June 30^ i8g2, 

I. For instruction, viz. : 

For the salaries of ( i ) Professor of Botany, $600 ; 
(2) Professor of Entomology and Zoology, $1,- 
833.32 $2,433-32 

II. For facilities, as follows : 

1. Apparatus ....... 144.92 

2. Text-books and reference books . . . 131 '43 

3. Stock and material ...... 118.89 

Total $2,828.56 

Schedule G. — Disbursements for instruction in Eco- 
nomic Science and for facilities for such instruction ^ 
during the year ended June jo^ i8g2. 

I. For instruction, viz. : 

For the salary of Professor of Economic Science . $999.97 

II. For facilities, as follows : 

I. Text-books and reference books . . . 79*29 

Total $1,079.26 
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CONANT FUND. 

RAILROAD STOCK. 

Fitchburg ....... 92 shares. 

Boston & Lowell 45 

Concord & Montreal . . . . .104 

Boston & Maine 45 

Boston & Maine, common stock . . • ^3 
Manchester & Lawrence ..... 38 

BANK STOCK. 

Monadnock National Bank .... 30 shares. 
Concord National Bank . . . . . 5 " 

MORTGAGE LOANS. 

Alexander Newby ...... $500.00 

James G. Harvey 1,000.00 

Hiram S. Goodwin 2,000.00 

Charles D. Glynn 1,000.00 

$4,500.00 
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REPORT OF THE DEAN. 



To the President and Trustees of the New Hampshire 
College of Agriculture and the Mechanic Arts : 
I would respectfully submit the following reports for the 

two years ending June 30, 1892.* 

FINANCIAL REPORT 

FROM MARCH lO, 189O, TO JUNE 30, 189I. 

Paid for Conant Hall . $1,347.95 
Received rent for Conant 

Hall .... 1,101.19 



Net expense ... . $246.74 

Paid Culver Hall expenses $1,431.95 
Received toward Culver 

Hall expenses . . 877.78 



Net expense 


. 


• 


554-17 


Paid Culver Hall repairs . 


$401. 


•53 




Received toward Culver 








Hall repairs . 


196 


.80 




Net expense 


. 


. 


204.73 


Paid traveling expenses 




. 


83-30 


modern language in- 








struction . 


, 


. 


286.00 


pastor college churcli . 


. 


. 


302.49 


clerical work 


. 


. 


233.80 



* By vote ot board of trustees the financial 3r«>flr will bereafter end Jane .10 to oon. 
form to law of Congress of August 30, 1800. 
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Paid other salaries 


$226.60 


monitors .... 


94.50 


trustees .... 


. 1,465.90 


stationery and pri nti ng 


461.63 


advertising 


208.03 


furniture .... 


29.40 


Association Agricultural Colleges 60.00 


scholarships (cash balances) 


409.92 


institutes .... 


112.51 


chapel expenses 


115.09 


examining committee 


88.15 


church pew ..... 


100.00 


incidentals . . $600.04 


Received incidentals . 85.05 




Balance ..... 


5H-99 


Paid mechanic arts instruction . 


3,776.66 


mechanic arts apparatus 


70.23 


mechanic arts machinery . 


1,902.86 


mechanic arts books . 


24.85 


mechanic arts stock and materia 


1 I.335-36 


instruction in agriculture . 


756.28 


English language instruction 


1,369.16 


English language apparatus 


105.25 


English language books 


17.46 


mathematics instruction 


2,140.00 


physical science instruction 


1,456-54 


physical science apparatus 


1,104.17 


physical science books 


35-02 


physical science stock 


314-57 


natural science instruction . 


1,292.25 


natural science apparatus . 


266.62 


natural science books 


246.17 


natural science stock . 


112.64 


economic science instruction 


1,229.16 


for land at Durham . 


2,771.50 


for surveys at Durham 


375-05 



Digitized by VjOOQIC 



AND MECHANIC ARTS. 31 

Received of workshop . $1,102.33 
Paid workshop expenses . 389.24 

Net income .... $713.09 

Received of college farm . $4,657.75 
Paid college farm bills . 4,632.75 

Balance unexpended . . . 25.00 

Paid Experiment Station expenses . $14,361.33 

Experiment Station buildings . 638.67 

Received of Frederick Smyth, treasurer 405956.34 

Cash on hand March 10, 1890 . 129.67 

Cash on hand June 30, 1891 . 257.98 

Bills due college March 10, 1890 . 11 7. 11 

Bills due college June 30, 1891 . ^93-48 



$41,941.21 $41,941.21 

I have examined the account of C. H. Pettee, Dean, and 
find the same correct and supported by the proper vouchers 
and that he had on hand June 30, 1891, the sum of $257.98. 

JOSEPH KIDDER, Auditor. 

August 29, 1891. 



FINANCIAL REPORT 

FROM JUNE 30, 1891, TO JUNE 30, 1892. 

Received rent of Conant 

Hall .... $976.00 
Paid expenses Conant Hall 805.07 

$170.93 



Net income 


, , 


lid expenses Culver Hall 


$897.70 


eceived toward expenses 




Culver Hall . 


545-72 



Net expense .... $351.98 
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Paid repairs Culver Hall . $161.36 
Received toward repairs 

Culver Hall . . . 82.14 



Net expense 


$79.22 


Paid workshop expenses . 


283.95 


traveling expenses 


575-46 


examining committee 


38.00 


Association Agricultural College 


s 10.00 


counsel fees 


71.30 


chapel .... 


67.03 


incidental expenses . 


236.72 


modern language instruction 


500.00 


pastor college church 


249.96 


clerical work 


354-47 


monitors .... 


70-75 


trustees .... 


1,056.11 


printing, postage, and stationer] 


f 367-46 


advertising 


52.30 


furniture .... 


133-17 


state scholarships 


790.00 


Conant scholarships . 


953-53 


Received tuition . . . , 




Paid rent Demeritt lot, Durham . 


7-50 


mechanic arts instruction . 


3,999.86 


mechanic arts apparatus . 


124.13 


mechanic arts machinery . 


1.91 


mechanic arts books . 


17.02 


mechanic arts stock . $460.10 


) 


Received mechanic arts 




stock .... 446.93 




Balance .... 


13-^7 


Paid instruction in agriculture . 


562.77 


English language instruction 


1^329-97 


English language books 


47.46 


mathematics instruction 


2,549.92 



$900.00 
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Paid mathematics apparatus 
mathematics stock 
physical science instruction 
physical science apparatus 
physical science machinery 
physical science books 
physical science stock 
natural science instruction 
natural science apparatus 
natural science books 
natural science stock . 
economic science instruction 
economic science books 
land at Durham 
architects . 
Main Building . 
Science Building 
land for water-works 
construction of water-works 
building expenses, Durham 

Received from college farm 

Paid for college farm expenses, Han- 
over ..... 
for college farm to Board of Con- 
trol for buildings at Durham . 
Board of Control, buildings at 
Durham .... 

Experiment Station expenses 
Experiment Station, permanent 
improvements 

Received of Frederick Smyth, treasurer 

Cash on hand June 30, 1891 

Cash on hand June 30, 1892 

Bills due college June 30, 1891 . 

Bills due college June 30, 1892 . 



$494.05 
2.80 

^717-52 

1,760.55 
197.20 

251-35 
114.62 

2i433-32 
144.92 

131-43 
118.89 

999-97 
79.29 

2,337-50 
2,161.81 
4,081.23 
10,127.15 
1,560.00 
4,999.71 
224.56 



$3,480.05 

521.83 

1,850.00 

18,290.00 
H»S73-o5 

126.95 

• 85,650.35 
232.98 
5,899.42 

193.48 
233-55 



$90,627.79 $90,627.79 
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We have examined the account of C. H. Pettee, Dean 
of the New Hampshire College of Agriculture and the 
Mechanic Arts, from June 30, 189 1, to June 30, 1892, and 
find his cash payments properly vouched and a balance in his 
hands July i, 1892, of $5,899.42. 

JOSEPH KIDDER, Auditor, 
G. A. RAMSDELL, Ass't Auditor, 
August 29, 1892. 

In compliance with the act of the Legislature of 1891, re- 
moving the college to Durham, all the real estate in Hanover 
belonging to the institution has been sold. Dartmouth Col- 
lege purchased Conant Hall, Allen Hall, the workshop, and 
accompanying land for $10,000 ; also the front field of about 
twenty-two acres for $5,000. The Thayer School bought the 
Experiment Station building for $3,000. Mr. John M. Fuller 
purchased the balance of farm with all buildings thereon for 
$10,000. 

In accordance with the original agreement made by the 
State of New Hampshire with Dartmouth College at the time 
Culver Hall was built, the former by action of the last Legis- 
lature provided for relinquishing all claim to Culver Hall and 
asked for the refunding of $15,000 originally furnished by the 
State. The Legislature further appropriated this sum, when 
paid, for buildings at Durham. 

This makes the total available proceeds of sales in Han- 
over, $43,000. While this sum shows a large shrinkage from 
both the cost and the intrinsic value of the property sold, yet 
it is $3,000 larger than the estimate furnished the com- 
mittee of the Legislature two years since. 

Of the special state appropriation of $100,000, for build- 
ings at Durham, it will be seen by the treasurer's report that 
$47,000 had been received previous to June 30, 1892. The 
college had expended up to that date for land, buildings, 
water-works, etc., a total of $46,928.51, of which $34,884.75 
was charged to the special state appropriation. It will have 
before June i, 1893 — the date set for the completion of con- 
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tracts on Main and Science Buildings — available building 
funds, from the above sources and from the regular state ap- 
propriation, sufficient to meet all outstanding contracts, leav- 
ing the buildings in a nearly completed condition. The de- 
tailed description of these is given elsewhere, but it may be 
proper to state here that from the first the fact has been recog- 
nized that the appropriation available would not be sufficient 
for the erection of suitable buildings for classroom, labora- 
tory, shop, and farm purposes and at the same time furnish 
dormitory facilities for any large number of students. After 
thorough investigation it was found that several of our leading 
colleges had very successfully adopted the plan of leaving to 
private enterprise and capital the erection of all dormitories, 
thus freeing themselves from the difficulties always attending 
the management and control of such buildings, while bene- 
fiting students by giving them the advantages of individual 
homes, care, and oversight. The exigencies of the situation 
and good judgment have combined in establishing this 
system at Durham. It is confidently expected that this oppor- 
• tunity for the extension of private enterprise will be appre- 
ciated and acted upon at an early date. If there should ever 
be any variation from this course, it should be in favor of 
young women, who might be benefited by a cottage system 
of college homes. 

In the work thus far carried out at Durham it has been the 
constant endeavor of trustees and faculty to so direct effort 
that future growth might add to, without tearing down, what 
has already been accomplished. To this end the fundamental 
essentials of substantial and convenient buildings, properly 
located and drained, well heated, lighted, and ventilated and 
supplied with an abundance of good water for use and pro- 
tection, have received careful attention and work has gone 
forward in accordance with the advice and under the super- 
vision of the best talent available. 

The regular college work has moved on smoothly and suc- 
cessfully during the last two years. The Faculty has been 
strengthened by the addition of a permanent Professor of 
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Mechanical Engineering, a Professor of Zoology and Ento- 
mology, and an Instructor in Modern Languages. 

It was not to be expected that the number of students would 
fee maintained, while the institution remained in Hanover, 
after the final decision in favor of an early removal to Dur- 
ham. Hence it has been very gratifying to find the entering 
classes keeping nearly up to the average in numbers with no 
special effort in this direction. It is one sign out of many 
proving, what is evident to the observing eye, that the public 
appreciate the facilities, unequaled in the State, which the 
bounty of the national government is providing for the youth 
of New Hampshire and recognize the able and painstaking 
work of a Faculty selected from among the trained graduates 
of six of our leading institutions for the special work each 
member was able to do. All indications point to a large 
accession of numbers as soon as the college is moved to its 
new home next August. 

Three points only require special mention at this time : i. 
It is the unanimous wish of the faculty that, as soon as may 
be after removal, some of the benefits of our agricultural in- 
struction may be brought home to a larger number than can 
be gathered together to take any of our regular courses of 
study. This desirable end may be attained by short courses 
in dairying, horticulture, etc., by lectures and institute work 
throughout the State, or by these several means combined. 
The sooner such work can be undertaken, the better for all 
parties concerned. 2. The opening of the doors of the col- 
lege to women has already proved its utility, as ten young 
ladies have been enrolled either as regular or special students. 
3. I desire to restate an opinion, given by me in the last report 
and strengthened by two years of additional experience, *' In 
regard to preparation for college, we desire that the advantages 
of the excellent academies and high schools, scattered over 
our State, may be enjoyed and utilized by those who propose 
to study here, in order that their progress after entering may 
be more rapid and satisfactory. It is generally unwise to 
hasten one's entrance under eighteen, at the expense of a 
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thorough preparation." The young men and women who 
are to become leaders in the industrial life of New Hampshire 
rightly demand and expect the best facilities and instruction 
that money can procure. In justice to themselves, then, they 
should secure that preliminary training and maturity of 
thought which will enable them to fully utilize such advan- 
tages when offered. 

C. H. PETTEE, Dean. 
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REPORT OF EXAMINING COMMITTEE 

For 1891. 



To the Trustees of the New Hampshire College of Agri- 
culture and the Mechanic Arts : 

Gentlemen, — The examining committee have, as far as 
practicable, attended the annual examinations and present 
their report. 

We congratulate your board and the people of New Hamp- 
shire upon the prospect that the College of Agriculture and 
the Mechanic Arts will soon enter upon an enlarged sphere of 
usefulness that will be in some degree commensurate with the 
great interests which it specially represents. When we con- 
sider how large a portion of the people of this, or indeed any 
other State, are and must ever be engaged in agricultural or 
mechanical pursuits, and how absolutely essential, not only to 
the public welfare but to human life itself, these occupations 
are, then we appreciate the fact that a college which shall . 
worthily represent and promote these interests must be amply 
endowed and in all respects thoroughly furnished. Happily the 
princely liberality of the late Benjamin Thompson and liberal 
appropriations by the Legislature of New Hampshire are now 
being combined with the present equipment of the college 
originally aided by act of Congress, for the purpose of placing 
the institution upon an enlarged foundation. 

It cannot be doubted that this will awaken a new interest in 
the college on the part of the people of the State, and that it 
will take high rank among the educational institutions of New 
Hampshire. 

We should not overlook the many ways in which such a 
college may benefit the people. A liberal, generous culture 
with rational development of both physical and mental powers 
is a great need in every vocation of life. And in many special 
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ways the College of Agriculture and the Mechanic Arts ben- 
efits the people, — by its investigations concerning improved 
methods of tillage, the use of fertilizers, stock raising, dairy 
management, injurious insects, and other concerns of farm 
life ; by the development of mechanical intelligence, engineer- 
ing skill, and their applications to the various arts; by a com- 
prehensive course of scientific instruction not excluding liter- 
ary and other branches of learning. 

Having considered the course of study as arranged and 
finding in it the means of a broad and generous culture there 
are two suggestions which we respectfully submit for the con- 
sideration of your board. The first is, whether or not there 
may be need of extending the study of sanitary engineering 
8o as to include other branches of sanitary science. The 
preservation of the public health, by the proper isolation of 
those sick with contagious diseases, by the disinfection of 
households of those who may suffer from such diseases, by all 
methods which depend upon popular intelligence concerning 
the means of preserving the health, may well have considera- 
tion in arranging a plan of practical education for the people. 
Considerations of health, comfort, and economy alike suggest 
that the important concerns of sanitary science should have 
full recognition. 

The second suggestion is, whether or not the study of 
mechanical drawing may well be so extended as to include 
the simpler elements of architecture. The designing of houses 
directly affects the health of the occupants. Large sums are 
oflen wasted upon poor designs. The improvement of the 
dwellings of the people is an object of serious importance. 
Household architecture should have consideration with refer- 
ence to health, comfort, economy, good taste, landscape 
gardening, tree planting, etc. 

Your committee notice with satisfaction the admission upon 
their application of Miss Lucy E. Swallow, of Hollis, and 
Miss Delta E. Brown, of Hanover, to the benefits of the col- 
lege. Whether we consider the fact that the college is in part 
sustained by state appropriation, that agricultural and mechan- 
ical employments are concerns of both men and women, or 
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the purpose of the college as defined by the act of Congress 
in pursuance of which it is established, the propriety of offer- 
ing the advantages of the college to young women equally 
with men is apparent. The legally defined purpose is, with- 
out excluding classical and other studies, "to teach such 
branches of learning as are related to agriculture and the 
mechanic arts * * * * in order to promote the liberal 
and practical education of the industrial classes in the several 
pursuits and professions of life." So broad a statement of 
purpose affords no warrant for limiting the benefits of the col- 
lege to one half of the population as would be the case if 
young men alone were admitted. The proper furnishing of 
the college with all that may be necessary to give equal advan- 
tages in respect to dormitory and other accommodations to 
young women may well invite the liberality of friends of the 
education of women. We cannot doubt that in the manage- 
ment of this interest the need will be seen of some studies 
specially chosen in view of the ordinary employment of women 
in the homes of the people. The conduct of the boarding 
accommodations for both sexes may aflTord an opportunity for 
both a practical study of domestic economy and some indus- 
trial employment on the part of such young women as may 
need in part to pay their expenses or may wish to study the 
various branches of domestic economy for the benefit of their 
subsequent lives. 

The examining committee have not been able to meet all of 
the Faculty personally, neither all of the classes at their work. 
Any attempt to make discriminating references appears to be, 
for this reason if for no other, improper. The work in the 
several departments appears to us to be good work. We are 
impressed with the competency of the corps of professors and 
the manly and womanly bearing of the students. Seriousness 
of purpose appears to characterize the general work. 

The machine and carpenter shops were visited by the com- 
mittee and were of interest, not simply for the mechanical 
knowledge and skill that may be acquired by their use, but as 
a means of physical development. It is said that* '* in Ger- 

*N. A. Review June, 1891, article on Compulsory Physical Education. 
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many, France, Sweden, Norway, and Switzerland physical 
instruction is compulsory in all schools." Manual training 
schools tend to secure physical development in connection 
with useful mechanical or other industry, for which the oppor- 
tunity afforded by the college should be highly esteemed. 

The necessarily brief visit to the Experiment Station was 
of much interest. Upon inquiry concerning original investi- 
gations in progress it appeared that Prof. Albert H. Wood 
and Prof. Charles L. Parsons were investigating the effects of 
different kinds of food upon the hardness of butter and the 
health of cows. Dr. Lamson was engaged in bacteriological 
investigations and more especially the root tubercles upon 
leguminous plants. He was also studying the fermentation 
of ensilage and tuberculosis in animals. Prof. F. W. Morse 
was investigating the availability of iron, and alumina phos- 
phates as fertilizers. 

The appearance of the barn and the animals found there 
indicates that the management of this interest is doubtless an 
important means of improving the domestic animals and dairy 
products of the State. The supply of all the tables of the 
people has direct relations with animal life and products. 

With pleasure we invite attention to the admirable and val- 
uable work, recently published by Clarence M. Weed, D. Sc, 
professor of entomology and zoology, entitled ^^ Insects and 
Insecticides, a Practical Manual concerning noxious insects 
and the methods of preventing their injuries." Such a work 
is of great use for reference as occasions arise and is a good 
illustration of the practical value of the several branches of 
science which the college is designed to promote. 

The courteous hospitality of the dean, Prof. C. H. Pettee, 
and his family, afforded an opportunity to meet the grad- 
uates in social intercourse. This was highly prized by us 
and we were pleased with the appearance of the young men 
who have completed their course and received the diploma 
of the college. LYMAN CLARK, 

JOHN G. TALLANT, 
DANIEL W. RUGG, 

June 20, 1891. Committee. 
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REPORT OF EXAMINING COMMITTEE 

For 1892. 



To the Trustees of the New Hampshire College of Agri' 

culture and the Mechanic Arts : 

Your examining committee for the year 1892, having care- 
fully and conscientiously discharged the duty devolving upon 
them, beg leave to briefly and respectfully report as follows : 

We are satisfied that the teaching in the New Hampshire 
College of Agriculture and the Mechanic Arts is as thorough 
and efficient as that of other colleges of its class, and of those 
giving what is termed a classic course of instruction. The 
natural sciences, which are of fundamental importance to both 
agriculture and the mechanical arts, are certainly in the hands 
of competent instructors, who evidently feel a deep interest in 
their work and succeed in drawing out the enthusiasm of the 
students. In this line we witness no evidence of neglect or 
inefficiency, nor do we find any occasion to criticise one 
department and commend another. All appear to be doing 
faithful and satisfactory work. 

By way of suggestion, we would call attention to the self- 
evident lack of thorough preparation on the part of the students 
to enter upon the college course. There ought to be some 
change in our common school system which will give to the 
scholars the fundamental or rudimentary principles, with the 
leading nomenclature, of the natural sciences. Or, in the 
absence of this, a short introductory course in the college, 
which need not prolong the entire period devoted to strictly 
agricultural and mechanic instruction, as foreign languages, 
and even history and literature, could be left for an additional 
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term by such of the students as would desire to devote addi- 
tional time to them. The recommendation of a careful perusal 
of such books as could be named, might be made to cover his- 
tory and literature ; while the prompt translation and publica- 
tion of such things of value as appear in other languages 
would supply in a great measure any disadvantage arising 
from not having the ordinary smattering of these languages) 
which is usually soon lost on entering upon the serious and 
every-day duties of actual life. 

Another point impresses itself upon our minds — and that 
is the lack in some departments of suitable text-books for use 
in a special course of agriculture and mechanic arts. The 
field is by no means well defined. So far as fundamental 
principles of the natural sciences are concerned, the text-books 
already in existence are made to answer very well ; but when 
the application of these principles is called for, to fit the 
student for work in the domain of agriculture, no definite 
course is opened before us. Agricultural chemistry is in its 
in&ncy, and the demand of agriculture in some other depart- 
ments is far from* being well defined. To whom shall we look 
to supply these deficiences? 

The practical field is the all-important one to be considered. 
Qualification to enter this field is what we should aim at. It 
has appeared to us, on a little reflection — inasmuch as the 
agricultural and mechanic college, with the agricultural ex- 
periment station, have been brought into existence by the 
United States government — that it would be fit, if not a duty, 
for the agricultural department of the government to take 
supervisory charge of these institutions, define their spheres 
of operation and furnish them with text-books covering the 
^whole field. Let a supplement be added as often as once in 
five years, and a thorough revision and perfection follow every 
tenth year. Meantime, let the government summarize, or 
codify as it were, the station reports annually, but more com- 
pletely than it does now, and do less experimenting and pub- 
lishing, save to collect through the consuls all of value to agri- 
culture that may appear in other countries, and give it fresh 
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and at the earliest possible moment to the colleges and stations, 
if not to the general public. In this way, system and order 
would be established on a stable foundation, nothing new and 
useful would escape us, and steady progress would be assured. 
Surely, something of this kind is devoutly to be wished. 

May we humbly hope that these brief and unpretentious hints 
may possibly reach those in authority and lead to the happy 
results which we contemplate in submitting them to your 
consideration ? 

T. D. CURTIS, 
W. SCOTT WARD, 

Committee. 
Hanover, June 34, 1892. 
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CATALOGUE 

OF THS 

NEW HAIVIPSHIRE 

College of Agriculture and the Mechanic Arts, 

1890-1892.* 



At the session of the Legislature of New Hampshire in 
1866, an act was passed establishing the " New Hampshire 
College of Agriculture and the Mechanic Arts," on the basis 
of the congressional land grant, and authorizing its location in 
Hanover and connection with Dartmouth College. 

In accordance with this act the institution was organized 
under a board of trustees appointed partly by the governor 
and council, and partly by the corporation of Dartmouth 
College. 

The act of Congress, by virtue of which it was established, 
provides that its ** leading objects shall be, without excluding 
other scientific and classical studies, and including military 
tactics, to teach such branches of learning as are related to 
agriculture and the mechanic arts * * * * in order to 
promote the liberal and practical education of the industrial 
classes in the several pursuits and professions in life." 

An act of Congress, approved August 30, 1890, provides an 
additional appropriation, which for the present year is eighteen 

* As the report previous to this was made Oct. 1, t890, this catalofirae neces- 
sarily contains the names of all students connected with the college between 
Oct. 1, 1800, and Nov. l, 1892. 
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thousand dollars, and is to be increased until it becomes 
twenty-five thousand dollars a year. This money is to be ap- 
plied ^^ to instruction in Agriculture, the Mechanic Arts, the 
English Language, and the various branches of Mathematical, 
Physical, Natural, and Economic Science, with special refer- 
ence to their applications in the industries of life, and to the 
facilities for such instruction." 

At the session of the Legislature of New Hampshire in 
1 89 1, acts were passed severing the connection with Dartmouth 
College and removing the State College from Hanover to 
Durham ; accepting the Benjamin Thompson estate, which 
was then of the value of more than four hundred thousand 
dollars, and accumulating at four per cent compound interest 
will be available as an endowment, in 1910; and providing 
one hundred thousand dollars to be used with certain other 
sums in the erection of buildings. 

These buildings are so near completion as to make it cer- 
tain that in September, 1893, the college work will begin at 
Durham, with shops, laboratories, and other facilities found at 
the best technical schools. 

The necessary transfers will be made during the summer 
vacation, and will not interfere with the college work of the 
preceding or the succeeding year. 

The college is carrying out the provisions of the acts of 
Congress in the following ways : 

First. It gives a practical and scientific education, which 
is of use in all the professions and industrial pursuits. 

Second. It gives ^\'^ courses of study : 

I. Course in Agriculture. 

II. Course in Chemistry. 

III. Course in Mechanical Engineering. 

IV. Course in Electrical Engineering. 
V. General Course. 

The General Course is arranged with a series of eleC' 
tives which can be taken by women in place of shop work 
and surveying. 
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FACULTY. 



Hon, LYMAN D. STEVENS, President. 

CHARLES H. PETTEE, A. M., C. E., Dean and Pro- 
fessor of Mathematics and Civil Engineering, 

Rev. henry G. JESUP, A. M., Professor of Natural 
History. 

CLARENCE W. SCOTT, A. M., Professor of the Eng- 
lish Language and Literature, 

GEORGE H. WHITCHER, B. S., Professor of Agri- 
culture. 

CLARENCE M. WEED, D. Sc, Professor of Zoology 
and Entomology. 

ALBERT H. WOOD, B. S., Associate Professor of 
Agriculture. 

FRED W. MORSE, B. S., Professor of Organic Chem- 
istry. 

CHARLES L. PARSONS, B. S., Professor of General 
and Analytical Chemistry. 

ALBERT KINGSBURY, M. E., Professor of Mechani- 
cal Engineering. 

GEORGE L. TEEPLE, M. E., Instructor in Electrical 
Engineering and Physics. 

EDWIN B. DAVIS, B. L., Instructor in Modern Lan- 
guages. 

CHARLES H. HITCHCOCK, Ph. D., Instructor in 

Geology. 
SAURIN J. BLANPIED, A. M., Instructor in Elocution. 



JOHN N. BROWN, Foreman of Machine Work. 
ALLEN G. LOWELL, Foreman of Wood Work. 
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STUDENTS. 





Class of 1891. 






Name. 


Residence. 




Roohl 


Cole, Ernest Gowell, 


Hampton, N. H., 




C. H.4. 


Everett, Russell Harden, 


Chester, N. H., 




C. H. B. 


Kaleher, William Edward,t 


Hanover, N. H., 


Mr. 


Kalehcr»s. 


Stone, Edward Payson, 


Canaan Centre, N. H., 
Class of 1892. 




CH. B. 


Barker, Percy Lovejoy, 


Milford, N. H., 




C. H. 13. 


Fuller, Fred Driggs,' 


Hanover, N. H., 


Mr. FuUer's. 


HaU, Harry Hibbard,t 


Lisbon, N. H., 




C. H. 15. 


Hough, Arthur Bennersett, 


Lebanon, N. H., 




C. H. 7. 


Stone, Edward Monroe, 


Marlborough, N. H., 
Class of 1893. 




C. H. A. 


Britton, Wilton Everett, 


Keene, N. H., 




C. H. 9. 


Brown, Charles Patten,t 


Hanover, N. H., 


Ml 


•. Brown's. 


Bryant, Frank John, 


Enfield, N. H., 




CH. B. 


Fitts, George Dexter, 


Hanover Centre, N, H., 




A. H. I. 


Freeman, George Washington, Saco, Me., 




C. H. B. 


Hewitt, Charles Elbert, 


Hanover, N. H., 




C. H. 9. 


Hubbard, Charles Lincoln, 


Fitzwilliam, N. H., 




C. H. 12. 


James, Orrin Moses, 


Northwood, N. H., 




C. H. A. 


Mason, Erskine* 


Stamford, Conn., 




C. H. 6. 


Smith, Arthur Whitmore, 


Norwich, Vt., 
Class of 1894. 




C. H. 9. 


Berry, Walter Lincoln, 


Lebanon, N. H., 




C H. 15. 


Brown, Bert Sargent,t 


Hanover, N. H., 


Mr 


. Brown's. 


Brown, Delia Evelyn, 


Hanover, N. H., 


Mr 


Brown's. 


Clark, Joseph Roger, 


Derry, N. H., 




A. H. 2. 


Culver, Arthur Charles, 


West Lebanon, N. H., 


Mr. 


Newton's. 


• Deceased. 


t Partial course. t Special 


course. 
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Name. 
Davis. Ernest Solomon, 
Fuller, Albert Eogene, 
Gnnn, Fred Willis, 
Haskell, Fred WUUam, 
Hill, Henry Elmer, 
Howe, Frederic William, 
Lang, John Bickford, 
Russell, William Fenno, 
Swallow, Frank Herbert, 
Swallow, Lucy Evelyn, 
Trow, Charles Arthur, 



Adams, Frank Stanley, 
Austin, Frank Eugene, 
Britton, Frank Clifton, 
Cavemo. John Lewis, 
Hutchinson, Joseph Perkins, 
Stearns, Henry Milton Bruce, 
Tabor, Hugh Burdette, 
Viau, Emma Marie4 
Warden, Herbert Andrew, 
White, Arthur Alford, 
Wood, John Hutchinson, 



Barney, Harlan Winfred, 
Smith, Cyrus Everett,t 
Sprague, James Thatcher, 
Storrs, Adna David, 
Wheeler, Delbert Amos, 



Besidence. 


Boom. 


South Londonderry, Vt, 


A. H. 4. 


South Londonderry, Vt., 


A. H.4. 


Keene, N. H., 


aH.9. 


Lebanon, N. H., 


CH. 7. 


Plainfield, Vt., 


CH.B. 


Hollis, N. H., 


C. H. 4. 


Franklin FalU, N. H., 


C H.4. 


Lebanon, N. H., 


Mr. Lowell's. 


HollU, N. H„ 


Mr. Lowell's. 


Hollis, N. H., 


Mr. Lowell's. 


Mont Vernon, N. H., 


C. H. 10. 


Class of 1895. 




Gilsum, N. H., 


CH. V. 


Amesbury, Mass., 


Mr. Howard's. 


Keene, N. H., 


C. H. 9. 


Lee, N. H.. 


C. H. 15. 


Norwich, Vt., 


Mr. Cobb's. 


Rindge, N. H., 


C H. B. 


Hanover, N. H., 


Mr. Tabor's. 


Hanover, N. H., 


Mr. Viau's. 


Hanover, N. H., 


C. H. 15. 


Marlborough, N. H., 


A. H. 6. 


Norwich, Vt., 


Mr. Cobb's. 


Class of 1896. 




Grafton, N. H., 


A. H. 6. 


Hanover, N. H., 


C. H. 20. 


Hinsdale, N. H.. 


C. H. 10. 


Hanover, N. H., 


Mr. Storrs's. 



South Ashburnham, Mass., 
Special Students. 



A. H. 4. 



Qark, Nellie Jane, 
Downes, Charles Sawyer, 
Field, Alice Hovey, 
Kellogg, Charlotte Melissa, 
Russell, Edward Elias, 
Smith, Mary Maud, 
Stewart, Adda Eliza, 
Storrs, May Louise, 
Warden, Frances Louise, 
Warden, Lillian A Imeda, 

t Partial course. 



Plymouth, N. H., 
Francestown, N. H., 
Duluth, Minn., 
Hanover, N. H., 
Lebanon, N. H., 
Plymouth, N. H., 
Norwich, Vt., 
Hanover, N, H., 
Hanover, N. H., 
Hanover, N. H., 

t Special course. 



Mr 



Ticknor's. 

W. H. 2. 

Prof. Scott's, 

Mr. Kellogg's. 

Mr. Dudley's. 

Mr. Cobb's. 

Mr. Storrs's. 

Mr. Warden's, 

Mr. Warden's. 
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Summary, 1890-92. 

Class of 1891 4 

Class of 1892 5 

Class of 1893 10 

Class of 1894 16 

Class of 1895 " 

Class of 1S96 S 

Special students .10 

Total 61 
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ADMISSION, 



Candidates for the first year must present testimonials of 
good moral character, and must pass an examination in Arith- 
metic, including the metric system; Algebra, to quadratics; 
Plane Geometry ; Political and Physical Geography ; Physiol- 
ogy ; American History ; and English. Those who pass also 
an examination in Myers and Allen's Ancient History and 
Myers's Mediaeval and Modern History, can take French in 
place of the History of the first year. 

In English the examination will consist in the criticism of 
specimens of incorrect English, together with a short essay, 
correct in spelling, punctuation, division into paragraphs, 
grammar and expression, on a subject to be announced at the 
time of the examination. In 1893 the subject will be taken 
from one of the following books: Shakespeare's Julius 
Csesar and Twelfth Night; Scott's Marmion; Longfellow's 
Courtship of Miles Standish ; The Sir Roger de Coverley 
Papers in the Spectator; Macaulay's second Essay on the 
Earl of Chatham; Emerson's American Scholar; Irving's 
Sketch-Book ; Scott's Ivanhoe ; Dickens's David Copperfield. 
In 1894, Shakespeare's Julius Caesar and Merchant of Venice ; 
Scott's Lady of the Lake ; Arnold's Sohrab and Rustum ; 
The Sir Roger de Coverley Papers in the Spectator ; Macau- 
lay's second Essay on the Earl of Chatham; Emerson's 
American Scholar; Irving's Sketch Book; Scott's Abbot; 
Dickens's David Copperfield. In 1895, Shakespeare's Mer- 
chant of Venice and Twelfth Night ; Milton's L' Allegro, II 
Penseroso, Comus and Lycidas; Longfellow's Evangeline; 
the Sir Roger de Coverley Papers in the Spectator ; Macau- 
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lay's Essay on Milton and Essay on Addison ; Webster's first 
Bunker Hill Oration ; Irving's Sketch-Book ; Scott's Abbot. 

Students are advised to prepare themselves thoroughly in 
all the required subjects and especially in English, since no 
college can be expected to admit students who can not write 
their own language with neatness, clearness, and an approach 
to accuracy. 

They are further recommended not to limit their prepara- 
tion to these requirements. The excellent academies and high 
schools of New Hampshire put within their reach, a prelimi- 
nary training which will add greatly to the value of a college 
course. 

Candidates for advanced standing are also examined in the 
studies that have been pursued by the class which they propose 
to enter. 

A certificate from any academy or high school will be ac- 
cepted in place of an examination, upon any subject required 
for admission to the first year. Every certificate must state the 
amount of work done by the student, his proficiency, and the 
text-books used ; and in case it is not evident that the student 
is thoroughly prepared, an examination will be required. 

The times for examination are the Monday afternoon and 
Tuesday before Commencement, and the Tuesday and 
Wednesday before the beginning of the first term. Candi- 
dates will first present themselves with their credentials on the 
first day of the examination. See Calendar. 

Certificate forms will be furnished on application. 

Principals who have previously made the necessary request, 
will be furnished on June i , with examination papers for ad- 
mission. If the principal receiving such papers holds an 
examination on the Tuesday before the Thursday coming on 
or nearest the seventh of June, and within one week sends the 
answers to the questions to the Dean, the examination will 
have the same effect as if held at the College. 
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Description of Courses of Instruction. 



For the Courses of Study see pages 64-79. 

AGRICULTURE. 

1 . How Crops Grow. Forty-five exercises. 
This course consists of lectures and recitations upon the composition 

of plants^ the composition and sources of their food, and the processes 
by which they obtain and assimilate the elements necessary for their 
growth. 

2. Plant Diseases. See Botany. 

3. Animal Nutrition. Thirty exercises. 
This course consists of lectures and recitations upon the physiology of 

the alimentary organs^ the compositiofi of foods, their assimilation, and 
the composition of the animal body. 

4. Principles of Agriculture. Twenty exercises. 
An exposition of the relations of the natural sciences to Agriculture. 

5 and 6. Practical Agriculture. One hundred exercises. 

These two courses form a consecutive series of exercises in which in- 
struction is given by means of practiced talks and exercises relative to 
fertilizers^ soils, fruits, vegetables, bees, fowls, and other subjects. 

7. Dairying and Dairy Chemistry. Forty-five exercises. 
Course 7 consists of lectures and recitations upon the composition and 

manufacture of dairy products, and practical work in the dairy room, 

8. Practical Stock Feeding. Thirty exercises. 
Course S is a continuation of Course 3 and consists of lectures upon 

the compounding of food rations for stock, the action of various foods 
upon the animal system, and the most approved practice in feeding for 
the production of milk, butter, live weight, etc. The lectures are accom- 
panied by practical illustrations. 
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9. Principles of Agriculture. Twenty exercises. 
Course <) isa continuation of Course 4, and is a further discussion of 

the relations and applicaHqfts of the sciences to Agriculture. 

10. Agricultural Engineering. Twenty exercises. 
Course 10 consists of instruction in planning and locating drains. 

roads , and buildings^ upon the farm ; and discussions on the different 
forms and uses of agricultural machinery. 

1 1 . Stock Breeding. Recitations and lectures. Twenty exercises. 

12. Experimental Agriculture. Twenty exercises. 

Course \2 is the conclusion of Courses 4 andc^^ and consists of lec- 
tures upon the methods of agricultural research^ discussions of problems 
under investigation by scientists^ and observations of experiments in 
progress upon the College Farm. 

13. Discussions of the Bulletins of Experiment Stations. 

Thirty-five exercises. 
Course 13 consists of weekly discussions and reviews of bulletins with 
reference to their scientific and practiced value. 

14. Special Work in Agriculture. Thirty exercises. 
The time given to Course 14 will be used by the student in pursuing 

original work upon some subject in which he has shown especial ability , 
and may be chosen by him subject to the approval of the Professor of 
Agriculture. 

CHEMISTRY. 

1 . Inorganic Chemistry. 

Lectures and recitations on general theoretical Chemistry. 
Lectures will be illustrated by experiments^ charts^ specimens^ lantern 
views ^ etc. Solutions of chemical problems will be required. 

2. Inorganic Chemistry. 

Course 2 is a continuation of Course i , but the time will be spent 
mainly on the metallic elements^ their metallurgy^ salts, etc. 
open only to students who have passed in Course \ . 

3. Organic Chemistry. 

Course 3 wiU consist of lectures and recitations on the chemistry of 
the carbon compounds together with the study of their properties by 
means of laboratory practice. 

Open to students who have passed in Course i . 
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4. Organic Chemistry. 

Course \i5 a cofUinuation of Course 3 and must be preceded by it. 

5 . Qualitative Chemical Analysis. 

Course 5 consists of laboratory practice with occasional lectures. The 
student is expected to become proficient in the separation and detection 
of the common acids and bases, and to keep a full set of notes. He will 
have practice in the writing of reactions and will fill out numerous slips 
containing questions bearing upon his work. 

Open only to students who have completed Courses i and 2. 

6. Qualitative Analysis completed and Quantitative Analysis begun. 
The work in quantitative analysis will be, in the main, elementary and 

preparatory for culvanced work. Course extends through two terms, 
open to those who have completed Course 5 . 

7 . Applied or Industrial Chemistry. 

Course 7 consists of lectures on chemical manufctctures^ such as iron, 
steel, sugar, salt, sodium carbonate, fertilizers, sulphuric acid, glass, 
matches, paints, dyes, soaps, illuminating gas, petroleum, etc. The 
lectures will be illustrated by lantern views ; and trips to examine im- 
portant chemical manufactures will be taken to the leading New Eng- 
land cities as far as practicable. 

Open only to those who have completed Courses i, 2, 3, and 4. 

8. Quantitative Analysis. 

Course 8 consists of special work arranged for those in the Agricul- 
tural Course who are limited to the chemistry of the Junior Yeitr. The 
course consists mainly in the analysis of fertilizers, fodders, grains^ 
milk and other dairy products, etc. 

Open to those students who have completed Course 5. 

9. Advanced Quantitative Analysis. 

Course 9 extends through the year and is intended to fit the student 
for work in the laboratories of agricultural experiment stations, ferti- 
lizer works, iron works, sugar refineries, etc. ; and for the duties of the 
pubUc analyst. The course will be made to fit the end which each 
has in view and will be largely an individual one. For those students in 
the Chemical Division of the Agricultural Course the analyses made will 
tend in the main toward agricultural products, fertilizers, mucks, marls, 
manures, deury products, waters, foodstuffs, sugars, etc. For the stu- 
dent wishing to enter metallurgical works the analyses will be in the main 
upon iron, steel, and other metals, ores, limestone, slags, alloys, fuels, 
etc. As a preparation to the study of medicine, work will be done on 
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poisons y foods^ drugs ^ urine, etc. Other lines will be arranged to mul 
the wants of the individuaJ student. Every student will be given some 
practice in all of the branches of agricultural^ metallurgical, mediccU^ san- 
itary, and industrial chemistry in order to lay a foundation for any 
future work which may be required of them. A short course in assay- 
ing will cUso be provided, A portion of the time of the last two terms 
is given to work bearing upon the preparation of a graduating thesis. 
Open to students who have completed Course 6. 

10. Organic Chemistry. 

Course lo is for students in the Chemical Division of the Agricultural 
Course and in the Technical Chemistry Course consists of laboratory 
practice by the students in preparing and purifying products relating to 
their respective lines of work. 

Open to those who have taken Courses 3 and 4. 

11. Chemical Journals, Methods, etc. 

The work consists in the study of current chemical literature, 'which 
is mainly in the German language, with recitations once a Tveek 
throughout the year. Each student will be expected to prepare abstracts, 
reports, criticisms, etc., upon assigned articles. 

open to students taking Course 9. 

12. Chemical Philosophy ; Lectures and recitations. 

IVork consists in advanced study of chemical tlieory. Prcu:tical ex- 
periments will be performed with the aid of the student in the determi- 
nation of vapor ^ density, molecular weights, specific heat, etc. ; and the 
study ofisonwrphism, diffusion of gases, solutions, molecular and atomic 
volume, etc., will take up much of the time. 

Course 12 comes in alternate years with Course 7 and is open to stu- 
dents who have completed Courses i, 2, 3, and 4, 

ZOOLOGY. 

1 . Introductory^Zoology. 

A general introduction to the study of animal life, by means of lec- 
tures and laboratory dissections of the principal types. 

Sixty exercises. 

2. Animal Biology. 

A general study of the nature and process of animal life, with es- 
pecial attention to heredity, variation, development, and mental powers. 

Eorty exercises, 
open to students who have taken Course i . 
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3. Entomology. 

A review of the dassificatUn, structural characters, and biological 
relations of insects, with a special study of those injurious to cultivated 
crops and domestic animals, and of the means of preventing their 
injuries. ^if^y exercises* 

open only to students who have taken Course i . 

4. Anthropology. 

A study of the natural history of man, including his distribution on 
the earth in ancient and modem times; the various phases of his 
development toward civilization ; his relations to his fellows, etc. 

Thirty exercises, 

5 A. Systematic Ornithology. 

Lectures on the classification of birds with laboratory determina- 
tions of species. Twenty exercises, 

5 B. Economic Ornithology. 

Lectures on the relations of birds to agriculture, and their relations 
to each other and to other organisms. Twenty exercises. 

Courses 5 A and 5 B are open only to students who have taken 
Course i, atid if possible Courses 2 and 3. 

6. Advanced Zoology. Averaging four exercises a week for a year. 
Course 6 is intended for those students who elect zoology for their 

Senior Year, It will usually be modified to suit individual needs. 

7. Zoological Bibliography. One hour a week for a year. 
Open otUy to students taking Course 6. 

BOTANY. 

1. Systematic Botany. 

Study of Gray^s Lessons and Manual with laboratory determinations, 
and field work in the preparation of an herbarium. I^lfty exercises. 

2. Structural Botany. 

Lectures and laboratory work on the minute structure and physiology 
of plants. Forty-five exercises, 

open only to those who have taken Course i . 

3. Forestry. Twenty exercises. 
Course 3 consists of lectures^ with the use of text-book^ concerning 

the utiUty of forests t principles of sylviculture^ character and composi- 
tion of woods and the distribution of timber trees in the United States, 
open only to those who have taken Courses i and 2. 
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4. Plant Diseases. 

A study by means of lectures and laboratory work of some of the 
more important fungous diseases of cultivated plants and the means of 
preventing their injuries. Twenty exercises. 

5. Advanced Botany. Averaging four exercises a week for a year. 
Course 5 is intended for students electing botany for their Senior year ^ 

the instruction to be modified by needs of individual students. 
Open only to those who have taken cdl preceding courses, 

PHYSICS. 

1 . Mechanics and Heat. Forty-five exercises. 

2. Electricity and Magnetism. Thirty exercises. 

3. tight and Sound. Thirty exercises. 
Courses 1,2, and "^ are a gefieral introduction to the subject. Tfu 

instruction is given by recitations and lectures, the latter being ilitis- 
trated by experiments and siereopticon. Notes on lectures and experi- 
ments are submitted by each student. 

4. Laboratory Work in Mechanics and Heat. Forty- five exercises. 

5. Laboratory Work in Heat and Light. Thirty exercises. 

6. Laboratory Work in Electricity and Magnetism. 

Thirty exercises. 

Courses 4, 5, and 6 are taken consecutively and are open only to those 
who have passed in Courses i, 2, and ^. Students in Engineering must 
also have passed in Mathematics i to 6. 

The work consists in the experimental verification of the laws of 
physics and the determination of physical constants ; for example, the stu- 
dent will by experiments, investigate the intensity of gravity, co-efficients 
of friction, the analytical bcdance, elasticity of wires, specific heats, laws 
of radiation and absorption of heat, candle power of lights, dip, 
declinations and intensity of the earth^s magnetism, laws of electric 
currents, of electro-magnets, etc. A systematic and carefully written 
report is required on each experiment. 

7. Electrical and Photometric Measurements. Thirty exercises. 
Course 7 is open only to those who have passed in Courses 4, 5, and 

6. The work consists in the measurement by various methods of cur- 
renty resistance and E. M. F., and in photometric study of arc and 
incandescent lamps. 
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8. Experimental work on the efficiency, characteristic curves, and 
curves of potential of dynamos and motors. Twenty exercises. 

Course 8 is open only to those who have passed in Physics 7 and 
Engineering 7 . 

9. Advanced Work in Physical Laboratory. 

One hundred and Jive exercises. 
Course g is open only to those who have passed in Courses i to 6. 

10. Astronomy (Young). lufrty exercises, 

GEOLOGY. 

1. Elementary Geology. Forty-five exercises , 

2. Mineralogy. 

A short course in blowpipe analysis, followed by laboratory practice 
in the determination and study of minerals, with special reference to 
their economic value. Thirty exercises. 

Course 2 is open only to students who have taken Chemistry i and 2. 

3. Meteorology. 

Recitations and lectures on wind systems, precipitation, humidity, 
laws of storms and tornadoes, and methods of prediction of atmos- 
pheric changes. Twenty exercises. 

MATHEMATICS. 

1. Algebra (Quimby). Sixty-five exercises. 

2. Solid Geometry with advanced course (Olney). 

Fifty-finft exercises. 

3. Plane and Spherical Trigonometry (Olney). Sixty exercises. 

4. Theory of Equations. Thirty exercises. 

5. Analytic Geometry (Hardy). Seventy-five exercises . 

6. Differential and Integral Calculus (Hardy). 

One hundred exercises. 

ENGINEERING. 

I. Surveying (Murray). 

Recitations, field work, and plotting, including compass, transit, 
plane-table, and level work. ^ifty exercises. 
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2. Mechanism. 

Recitations and exercises in drawing outlines of elementary combi- 
nations. Seventy-five exercises. 
Course 2 is open only to those who have taken Drawing 2. 

3. Mechanics of Engineering. One hundred exercises, 

A. Dynamics (Statics and Kinetics). 

B. Mechanics of Materials. 

Course 3 is open only to those who have taken Course 2 and Mathe- 
matics 6. 

4 . Materials of Construction . 

Recitations on the production, properties, uses, and preservation of 
engineering materials. Sixty exercises. 

Course 4 is open only to those who have taken Course 3 B and 
Chemistry 2. 

5. Thermo-Dynamics (Wood) . Seventy-five exercises. 
Course 5 is open only to those who have taken Course 3 B and 

Physics 4 to 6, 

6. Heat Motors and Refrigerating Machinery. Recitations. 

Thirty exercises. 
Course 6 is open only to those who have taken Course 5. 

7. Construction and Theory of Dynamos and Electro-motors. 
Lectures and quizzes, based on Thompson's Dynamo-Electric 

Machinery. Seventy-five exercises. 

Course 7 is open only to those who have taken Physics 4 to 6 and 
Mathematics 5 and 6. 

8. Work in Mechanical Laboratory. 

A ( 

g' } Tests of Materials. Sixty exercises, 

C. Tests of Boilers and Engines. Twenty exercises. 
Course 8 A and B is open only to those who have taken Course 3 B, 

Course 8 C is open only to those who have taken Course 5 . 

9. Machine Design. Recitations. Forty exercises. 
Course 9 is open only to those who have taken Courses 3 and 4, 

10. Dynamo Design. 

Work in the drawing room in the elementary designing of dynamos 
and electro-motors. Forty exercises. 

Course 10 is open to those who have taken Course 7. 
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11. Electrical Installations. 

Lectures and quizzes on the methods and systems of electric light- 
ing and electric distribution of power. Thirty exercises. 
Course 1 1 is open only to those who have taken Course 7. 

12. Sanitary Engineering. 

Lectures on heating, ventilation, drainage, and plumbing of public 
and private buildings. Ten exercises. 

13. Roads, Streets, and Pavements. 

Recitations and lectures on construction and maintenance of paved, 
macadamized, and gravel roads with discussion of laws relating thereto, 

Twenty exercises, 

DRAWING. 

Two hours and one half in the drofwing room is reckoned as one 
exercise. 

1. Freehand Drawing. 

A. Copy Work and Sketching. Thirty exercises. 

B. Shading and Tinting, followed by a short course on the care and 
use of drawing instruments. Twenty exercises. 

2. Descriptive Geometry and Drawing. Solution of problems in 
descriptive geometry. Eighty exercises. 

Course 2 is open only to those who have taken Mathematics 2. 

3. Mechanical Drawing. 

A. Elementary Projection Drawing. Twenty exercises. 

B. Perspective Drawing and Line Shading. Twenty exercises. 

C. Workshop Drawings. Tracing and the blue process of copying 
drawings. Thirty exercises. 

SHOP WORK. 

Three hours'* work in the shops is considered equivalent to one 
exercise. 

1 . Work in Wood Shop. Exercises in carpentry, joinery, and pat- 
tern making. 

A. Forty-five exercises. B. Thirty exercises. 

C. Forty-five exercises. D. Thirty exercises. 

2. Work in Machine Shop. 

Exercises in bench work, machine work, and shop measurements. 
A. Thirty exercises. B. Twenty exercises. 

C. Twenty exercises. D. Forty^five exercises. 

E. Thirty exercises. F. Thirty exercises. 
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ENGLISH. 

1. Rhetoric (A. S. Hill). Eight themes with other exercises. 

Seventy exercises, 

2. Three Themes, one each term. 

3. Three Original Declamations, one each term. 

4. Three Original Declamations, one each term. 

5. English Literature, Chaucer to Bacon (Taine). Study of 
authors. Twenty exercises. 

6. English Literature, Milton to Wordsworth (Taine). Study of 
authors. Forty-five exercises. 

7. English Literature, Victorian writers. Thirty exercises. 

8. American Literature. Lectures and study of authors. 

Thirty or fifty exercises. 

FRENCH. 

1. French Grammar (Edgren). Forty-five exercises. 

2. French Reader (Super). Thirty exercises. 

3. Lectures Courantes des Ecoliers Francais (Caumont). 

Thirty exercises. 

4. Chimie Agricole (Pierre). Forty-five exercises. 

5. Scientific French. Sixty exercises. 
Each course in French is open only to students who have completed 

the precediftg course. 

GERMAN. 

1 . German Grammar ( Collar- Eysenbach). Forty-five exercises. 

2 . German Reader ( Joynes) . Thirty exercises. 

3. Schiller's Jungfrau von Orleans. Thirty exercises. 

4. Scientific German. One hundred and five exercises. 
Each course in German is open only to students who have completed 

the previous course. 
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POLITICAL SCIENCE. 



1. Political Economy (Walker). Lectures. Fifty exercises, 

2. Lawsof Business (Parsons). Lectures. ThirtyUhree exercises , 

3. Constitutional Law (Pomeroy). Forty exercises, 

4. Advanced Political Economy. Thirty exercises. 
Course 4 is open only to those who have tciketi Course i . 

HISTORY. 

1. Ancient History (Myers and Allen). Forty-five exercises. 

2. Mediaeval History (Myers). Thirty exercises. 

3. Modem History (Myers). Thirty exercises. 

4. American Political History. Forty-five exercises. 
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COURSES OF STUDY. 



For details see Description of Courses of Instruction, 

COURSE IN AGRICULTURE. 

TlUs course is designed to give young men a thorough knowledge of practical 
Agriculture and the sciences having a direct bearing upon ity without neglecting 
the broad principles of a general education. For the first two years these three 
divisions of this course are the same with the exception that in the Chemical 
and Biological Divisions, French is required in the second years. 

The strictly agricultural work of the last two years is planned to give valu" 
able knowledge for future use on the farm or in the dairy. 

The Chemical and Biological Divisions are designed to give professional 
training in these two sciences which have such a close connection with, and 
influence upon modem Agriculture, 

Freshman Year. 

first term. 

Honn per week. 

Rhetoric and Themes (English i ) 2 

Algebra and Geometry (Mathematics i and 2) . .6 

Joinery (Shop Work i A) 3 

Freehand Drawing (Drawing i A) 2 

Ancient History (History i) ; or French* (French i) . . .3 

SECOND TERM. 

Rhetoric and Themes (English i ) 2 

Geometry and Trigonometry (Mathematics 2 and 3) . . .6 

Shop Work (Shop Work i B) 3 

Freehand Drawing (Drawing i B) 2 

Medixval History (History 2) ; or French* (French 2) . .3 

* French can be elected by those who have taken History l, 2, and 8. 
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THIRD TERM. 

Bonn per week. 

Rhetoric and Themes (English I) 2 

Trigonometry (Mathematics 3) 3 

Shop Work (Shop Work i C) 3 

Botany (Botany i) 5 

Modern History (History 3) ; or French (French 3) . .3 

Sophomore Year. 

FIRST term. 

Zoology (Zoology i) . .4 

Inorganic Chemistry (Chemistry I) 3 

Structural Botany (Botany 2) 3 

Physics (Physics i) 3 

French* (French i or 4) ; or Shop Work (Shop Work 2 A) . 3 
One Theme (English 2). 

SECOND term. 

Inorganic and Organic Chemistry (Chemistry 2 and 3) .6 

Physics (Physics 2) 3 

English Literature (English 5) 2 

Mechanical Drawing (Drawing 3 A) . . .2 

French (French 2 or 5) ; or Shop Work (Shop Work 2 B) .3 

One Theme (English 2). 

third term. 

Organic Chemistry (Chemistry 4) 2 

Mineralogy (Geology 2) . .3 

Surveying (Engineering i) .' 5 

Physics (Physics 3) 3 

French (French 3 or 5) ; or American Literature (English 8) .3 
One Theme (English 2). 

Junior Year. 

FIRST term. 

How Crops Grow (Agriculture i ) 3 

Plant Diseases (fcotany 4) 2 

Chemistry (Chemistry 5) . . .5 

* French is required of those stadents who intend to) take the work of the 
Chemical and Biological Divisions. 

5 
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Hoars per week. 

English Literature (English 6) . . . .3 

German (German I ) ; or Physical Laboratory (Physics 4). . 3 

One Original Dedamation (English 3). 



SECOND TERM. 



Animal Nutrition (Agriculture 3) 
Geology and Meteorology (Geology i and 3) 
Agricultural Chemistry (Chemistry 8) 
Applied Agriculture (Agriculture 4) . 
German (German 2) ; or Zoology (Zoology 2) 
One Original Declamation (English 3). 



3 
5 
3 

2 

3 



•THIRD TERM. 

Entomology (Zoology 3) .5 

Forestry (Botany 3) .2 

Practical Agriculture (Agriculture 5) .4 

Roads (Engineering 13) .2 

German (German 3) ; or Chemistry (Chemistry 6) . .3 
One Original Declamation (English 3). 

Senior Year. 

first term. 

Laws of Business and Constitutional Law (Political Science 2 

and 3) 5 

Dairying and Dairy Chemistry (Agriculture 7) . . . .3 

Practical Agriculture (Agriculture 6) . . . .4 

Discussion of Experiment Station Bulletins (Agriculture 13) .1 

German (German 4) ; or Political History ( History 4) . .3 
One Original Declamation (English 4). 

SECOND TERM. 

Astronomy (Physics 10) and Sanitary Science (Engineering 12) . 5 

Stock Feeding (Agriculture 8) 3 

Applied Agriculture (Agriculture 9) . . . . . .2 

Economic Ornithology (Zoology 5 B) . . . . .2 

Discussion of Experiment Station Bulletins (Agriculture 13) .1 

German (German 4) ; or Zoology (Zoology 6) . . .3 

One Original Declamation (English 4) . 
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THIRD TERM. 

Hoim per tre^ 

Political Economy (Political Science I) . ... .5 

Agricultural Engineering (Agriculture 10) 2 

Stock Breeding and Experimental Agriculture (Agriculture 11 

and 12) 4 

Discussion of Experiment Station Bulletins (Agriculture 13) .1 
German (German 4) ; or Special Work (Agriculture 14) .3 

One Original Declamation (English 4). 



CHEMICAL DIVISION OF THE AGRICULTURAL COURSE. 

The work in this division is intended especially to fii for the profession of an 
agricultural chemist — for work in experiment stations, large dairy establish' 
ments^ fertilizer works, etc. This field offers perhaps more indticements for 
investigation in chemical science than any other. The chemistry of plant or 
animal growth and nutrition is comparatively undeveloped^ and offers a wide 
and profitable field for research, 

I 

Junior Year. 

first term. 

How Crops Grow (Agriculture i ) . . . . , .3 

German (German i) . . ... . . . .3 

Plant Diseases (Botany 4) 2 

English Literature (English 6) 3 

Chemistry (Chemistry 5) 5 

One Original Declamation (English 3). 

SECOND TERM. 

Animal Nutrition (Agriculture 3) 3 

German (German 2) 3 

Geology (Geology i) 3 

Chemistry (Chemistry 6) ....... 5 

Applied Chemistry (Chemistry 7) 2 

One Original Declamation (English 3). 

THIRD TERM. 

Entomology (Zoology 3) 5 

German (German 3) • • 3 

Chemistry (Chemistry 6) 5 

Applied Chemistry (Chemistry 7) 2 

One Original Declamation (English 3). 
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Senior Year, 
first term. 

Hottra per wtA. 

Constitutional Law and Laws of Business (Political Science 2 and 3) 5 
German (German 4) . . . . . . .3 

Chemistry (Chemistry 9) 5 

Organic Chemistry (Chemistry 10) 2 

Chemical Journals, Methods, etc. (Chemistry 11) . .1 

One Original Declamation (English 4). 

SECOND TERM. 

Astronomy (Physics 10) . . . . . .4 

Sanitary Engineering (Engineering 12) . .1 
German (German 4) ......... 3 

Chemistry (Chemistry 9) . . . . . . . .5 

Chemical Philosophy (Chemistry 12) . . . .2 

Chemical Journals, Methods, etc. (Chemistry 11) . . .1 
One Original Declamation (English 4). 

THIRD TERM. 

Political Economy (Political Science I) . . .5 

German (German 4) ........ 3 

Chemistry (Chemistry 9) 5 

Chemical Philosophy (Chemistry 12) 2 

Chemical Journals, Methods, etc. (Chemistry II) . . .1 
One Original Declamation (English 4) . 

BIOLOGICAL DIVISION OF THE AGRICULTURAL 
COURSE. 

Students desiring to make a special study of the biological sciences relating 
to Agriculture — such as botany^ entomology, economic zoology, etc. — may elect 
the followifig schedule for their last tivo years. 

Junior Year, 
first term. 

How Crops Grow (Agriculture i ) 3 

German (German i) . . . . . , . • • 3 

Chemistry (Chemistry 5) 4 

Plant Diseases (Botany 4) 2 

English Literature (English 6) 3 

One Original Declamation (English 3). 



Digitized by VjOOQIC 



AND MECHANIC ABT8. 69 

SECOND TERM. 

Bonn per wA. 

Aaimal Nutrition (Agriculture 3) 3 

Geology (Geology i) • • 3 

German (German 2) ........ 3 

Chemistry (Chemistry 6) ! 3 

Animal Biology (Zo61ogy 2) 4 

One Original Declamation (English 3). 

THIRD TERM. 

Entomology (Zodlogy 3) 5 

German (German 3) ........ 3 

Anthropology (Zodlogy 4) 3 

Agriculture (Agriculture 5) 3 

Forestry (Botany 3) 2 

One Original Declamation (English 3). 

Senior Year. 

FIRST term. 

Laws of Business and Constitutional Law (Political Science 2 and 3) 5 

German (German 4) 3 

Meteorology (Geology 3) 2 

Botany (Botany 5) ; or Zodlogy (Zodlogy 6 and 7) . .6 

One Original Declamation (English 4). 

second TERM. 

Astronomy (Physics 10) 4 

Sanitary Science (Engineering 12) i 

German (German 4) 3 

Ornithology (Zodlogy 5) 4 

Botany (Botany 5) ; or Zodlogy (Zodlogy 6 and 7) . .4 

One Original Declamation (English 4). 

THIRD term. 

Political Economy (Political Science i) 5 

German (German 4) . .3 

American Literature (English 8) 3 

Botany (Botany 5) ; or Zodlogy (Zodlogy 6 and 7) . .5 

One Original Declamation (English 4). 
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COURSE IN TECHNICAL CHEMISTRY. 

This course is designed to meet the needs of the genera! professional chemisL 
Those desiring to give their chief time to agricultural chemical research and 
analysis are achnsed to take the Agricultural Course^ giving their last ttoo years 
to the Chemical Division ff that course. 

Freshman Year, 
first term. 

HoaTB per week. 

Rhetoric^and Themes (English i ) 2 

History (History i); or French* (French i) . . .3 

Mathematics (Mathematics i and 2) 6 

Drawing (Drawing i A) 2 

Shop Work (Shop Work i A) . . .3 

SECOND TERM. 

Rhetoric and Themes (English i ) 2 

History (History 2) ; or French * (French 2) . , .3 

Mathematics (Mathematics 2 and 3) 6 

Drawing (Drawing i B) 2 

Shop Work (Shop Work i B) 3 

THIRD TERM. 

Rhetoric and Themes (English i ) 2 

History (History 3) ; or French* (French 3) • .3 

Mathematics (Mathematics 3) . . .3 

Botany (Botany i) 5 

Shop Work (Shop Work i B) 3 

Sophomore Year. 
FIRST term. 

Analytical Geometry (Mathematics 5) ; or Zodlogy (Zoology 1) 5 or 4 

Inorganic Chemistry (Chemistry i) 3 

French (French i or 4) 3 

Physics (Physics i) 3 

Structural Botany (Botany 2) . . .3 

One Theme (English 2). 

* French is tmk«n by those who have passed in History 1, 2, and S. 
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SECOND TERM. 

Houx« per ireek. 

Inorganic Chemistry (Chemistry 2) 3 

French (French 2 or 5) 3 

Organic Chemistry (Chemistry 3) ...••• 3 
Physics (Physics 2) . . . .3 

English Literature (English 5) 2 

Drawing (Drawing 3 A) 2 

One Theme (English 2). 

THIRD TERM. 

Mineralogy (Geology 2) 3 

French (French 3 or 5) 3 

Organic Chemistry (Chemistry 4) ...... 2 

Physics (Physics 3) 3 

Surveying (Engineering i) . .5 

One Theme (English 2). 

Junior Year, 
first term. 

Chemistry (Chemistry 5). 5 

German (German i). .3 

Physical Laboratory (Physics 4) 3 

How Crops Grow (Agriculture i ) ; or English Literature (English 6) 3 

Plant Diseases (Botany 4) 2 

One Original Declamation (English 3). 

SECOND TERM. 

Chemistry (Chemistry 6) 5 

German (German 2) 3 

Physical Laboratory (Physics 5) 3 

Geology (Geology i) 3 

Applied Chemistry (Chemistry 7) 2 

One Original Declamation (English 3). 



THIRD TERM. 

Chemistry (Chemistry 6) . 
German (German 3) . 
Physical Laboratory (Physics 6) 
Applied Chemistry (Chemistry 7) 
Machine Shop (Work Shop 2 C) 
One Original Declamation (English 3) 
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Senior Year, 
first term. 

Hoon p«r wMk. 

Chemistry (Chemistry 9) . .5 

Organic Chemistry (Chemistry 10) . .2 

German (German 4) ........ 3 

Constitutional Law and Laws of Business (Political Science 2 

and 3) 5 

Chemical Journals, Methods, etc. (Chemistry 11) . . .1 
One Original Declamation (English 4). 

SECOND TERM. 

Chemistry (Chemistry 9) 5 

German (German 4) 3 

Astronomy (Physics 10) 4 

Sanitary Engineering (Engineering 12) . . .1 

Chemical Philosophy (Chemistry 12) 2 

Chemical Journals, Methods, etc. (Chemistry 11) .1 

One Original Declamation (English 4). 

THIRD TERM. 

Chemistry (Chemistry 9) 5 

German (German 4) 3 

Political Economy (Political Science I) 5 

Chemical Philosophy (Chemistry 12) 2 

Chemical Journals, Methods, etc. (Chemistry 11) .1 

One Original Declamation (English 4). 



COURSE IN MECHANICAL ENGINEERING. 
Freshman Year. 

first term. 
Rhetoric and Themes (English i ) • .2 

Ancient History (History i) ; or French * (French i) . .3 

Algebra and Geometry (Mathematics i and 2) . .6 

Freehand Drawing (Drawing lA) 2 

Shop Work (Shop Work i A) 3 

* French is taken by those who have passed in Histwy 1, 2, and 3. 
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SECOND TERM. 

* Bonn per wwk. 

Rhetoric and Themes (English i) 2 

Mediseval History (History 2) ; or French * (French 2) . .3 
Geometry and Trigonometry (Mathematics 2 and 3) . .6 

Drawing (Drawing i B) 2 

Shop Work (Shop Work i B) 3 

THIRD TERM. 

Rhetoric and Themes (English I ) 2 

Modem History (History 3) ; or French * (French 3) . .3 
Trigonometry and Theory of Equations (Mathematics 3 and 4) 6 

Descriptive Geometry (Drawing 2) 5 

Sophomore Year. 

first term. 

Analytic Geometry (Mathematics 5) 5 

French* (French i or 4) ; or German ♦(German i) . .3 

Physics (Physics i) 3 

Descriptive Geometry (Drawing 2) 2 

Shop Work (Shop Work i C) 3 

One Theme (English 2). 

SECOND TERM. 

Calculus (Mathematics 6) . . . . .5 

French* (French 2 or 5) ; or German* (German 2) . .3 

Physics (Physics 2) 3 

Drawing (Drawing 3 B) 2 

Shop Work (Shop Work 1 D) 3 

One Theme (English 2). 

THIRD TERM. 

Calculus (Mathematics 6) 5 

French* (French 3 or 5) ; or German* (German 3) . . .3 
Physics (Physics 3) . . . . .3 

Surveying (Engineering 1) .5 

One Theme (English 2). 

* French is taken in Freshman Year by those who have passed in History /,. 
^, and 3. Engineering stttdents who take French in Freshman Year, take 
German in the two following years. Engineering students who take History 
in Freshman Year may elect between two years of French and two years of 
German, 
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Junior Year, 
first term. 

Bonn per week* 

Mechanism (Engineering 2) 5 

French (French 4 ;) or German (German 4) .... 3 

Chemistry (Chemistry i) . . . . . .3 

Physical Laboratory (Physics 4) ...... 3 

Shop Work (Shop Work 2 A) . 2 

One Original Declamation (English 3). 



SECOND TERM. 

Mechanics of Engineering (Engineering 3 A) 
French (French 5) ; or German (German 4) 
Chemistry (Chemistry 2) . 
Physical Laboratory (Physics 5) 
Shop Work (Shop Work 2 B) . 
One Original Declamation (English 3). 



5 
3 
3 
3 

2 



5 
3 
3 

3 

2 



THIRD TERM. 

Mechanics of Engineering (Engineering 3 B) 

French (French 5) ; or German (German 4) 

Mineralogy (Geology 2) . 

Physical Laboratory (Physics 6) 

Shop Work (Shop Work 2 C) . 

One Original Decla,mation (English 3). 

Senior Year, 
first term. 

Materials of Construction (Engineering 4) . . .4 

Thermo-Dynamics (Engineering 5) . . .3 

Chemistry (Chemistry 5) . . . .2 

Drawing (Drawing 3 C) . . . . . . .2 

Shop Work (Shop Work 2D) 3 

Mechanical Laboratory (Engineering 8 A) 2 

One Original Declamation (English 4). 

SECOND TERM. 

Thermo-Dynamics (Engineering 5) . . .3 

Chemistry (Chemistry 6) . . . . .2 

Mechanical Laboratory (Engineering 8 B) . . . .3 
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HounpcrvMk. 

Machine Design (Engineering 9) ...... 4 

Shop Work (Shop Work 2 E) 3 

Work on Thesis i 

One Original Declamation (English 4). 

THIRD TERM. 

Political Economy (Political Science i) 5 

Heat Motors and Refrigerating Machines (Engineering 6) . .3 

Mechanical Laboratory (Engineering 8 C) 2 

Shop Work (Shop Work 2 F) . 3 

Work on Thesis 3 

One Original Declamation (English 4). 

COURSE IN ELECTRICAL ENGINEERING. 

For three years the course is the same as the course in Mechanical Engi^ 
neering. The work of the fourth year is almost entirely techuicaL Recitations 
and lectures are supplemented by work in the laboratories^ or by the inspection, 
andstucfy of machinery in operation. 

For the latter purpose the electric lighting and electric street railway sys- 
terns in operation within ten miles of the College furnish excellent opportuni- 
Hes. £ven more valuable will be a small but first-class central station on the 
alternating system operated by the College itself which the student will be en- 
abled to study and test. 

Senior Year. 

FIRST term. 

Materials of Construction (Engineering 4) 4 

Thermo-Dynamics (Engineering 5) 5 

Chemistry (Chemistry 5) 2 

Drawing (Drawing 3 C) 2 

Dynamo-Electric Machinery (Engineering 7) . .5 

One Original Declamation (English 4). 

SECOND TERM. 

Thermo-Dynamics (Engineering 5) . . -3 

Chemistry (Chemistry 6) . . . .2 

Mechanical Laboratory (Physics 8 B) .3 

Dynamo Design (Engineering 10) 4 

Electrical Laboratory (Physics 7) 3 

Work on Thesis i 

One Original Declamation (English 4). 
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THIRD TERM. 

Political Economy (Political Science i) . .5 

Heat Motors (Engineering 6) ..... . .3 

Electrical Laboratory (Physics 8) .2 

Electrical Installation (Engineering II) .... .3 

Work on Thesis .3 

One Original Declamation (English 4). 



GENERAL COURSE. 

Freshman Year. 

FIRST term. 

Rhetoric and Themes (English i ) .2 

Ancient History (History i) ; or French* (French i) . .3 

Algebra and Geometry (Mathematics i and 2) . .6 

Freehand Drawing (Drawing i A) 2 

Shop Work ♦ (Shop Work i A) 3 

SECOND TERM. 

Rhetoric and Themes (English i) a 

Mediaeval History (History 2) ; or French ♦ (French 2) . .3 
Geometry and Trigonometry (Mathematics 2 and 3) • • -6 

Drawing (Drawing i B) 2 

Shop Work* (Shop Work I B) 3 

THIRD TERM. 

Rhetoric and Themes (English i) 2 

Modem History (History 3) ; or French * (French 3) • • 3 

Trigonometry (Mathematics 3, completed) 3 

Botany (Botany i) 5 

Shop Work ♦ (Shop Work I C) 3 

Sophomore Year. 

FIRST term. 

Zodlogy (Zo6logy i) 4 

French (French i or 4) 3 

Mechanics and Heat (Physics i) 3 

* French is taken in Freshman Tear by those who have passed the ezamtnatlons to 
History 1, 2, and 3, and by women as an eqaivalent for Shop Work. 
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Chemistry (Chemistry i) 3 

Structural Botany (Botany 2) 3 

One Theme (English 2). 

SECOND term! 

French (French 2 or 5) 3 

Physics (Physics 2) 3 

Chemistry (Chemistry 2 and 3) 6 

Mechanical Drawing (Drawing 3 A) 2 

English Literature (English 5) 2 

One Theme (English 2). 

THIRD TERM. 

French (French 3 or 5) 3 

Mineralogy (Geology 2) 3 

Physics (Physics 3) 3 

Organic Chemistry (Chemistry 4) 2 

Surveying (Engineering i) . . . . . .5 

One Theme (English 2). 

Women can substitute for surveyings one of the elective studies from the 
third term of the Junior Year, 

Junior Year. 

first term. 

German (German i) 3 

English Literature (English 6) 3 

Laboratory Work in Chemistry (Chemistry 5) . . .5 

One Original Declamation (English 3). 

Elective^ five hours per week from the foU<nving: 

How Crops Grow (Agriculture r) 3 

Plant Diseases (Botany 4) . . . .2 
Laboratory Work in Physics (Physics 4) . . .3 
Analytic Geometry (Mathematics 5) 5 

SECOND TERM. 

German (German 2) 3 

English Literature (English 7) 3 

One Original Declamation (English 3). 
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EUctivty ten hours per week from the following: 

Houn per week. 

Animal Nutrition (Agriculture 3) ...... 3 

Geology (Geology i) 3 

Laboratory Work in Chemistry (Chemistry 6) . • 3 to 5 

Laboratory Work in Physics (Physics 5) . . .3 

Animal Biology (Zoology 2) 4 

Calculus (Mathematics 6) 5 

THIRD TERM. 

German (German 3) 3 

Political Economy (Political Science i) 5 

One Original Declamation (English 3). 

Elective^ eight hours per week from the following: 

Entomology (Zo6logy 3) 5 

Anthropology (Zoology 4) 3 

Laboratory Work in Chemistry (Chemistry 6) . • 3 or 5 

Laboratory Work in Physics (Physics 6) 3 

Calculus (Mathematics 6) . . . .5 

Senior Year. 

first term. 

Constitutional Law and Laws of Business (Political Science 2 and 3) 5 
German (German 4) . . . . . . .3 

One Original Declamation (English 4). 

Elective f eight hours per week from the following: 
American Political History (History 4) ..... 3 

• 3 

3 to 5 

. 4 

4 or 5 



Advanced Work in Physical Laboratory (Physics 9) 
Laboratory Work in Chemistry (Chemistry 9) 
Advanced Botany (Botany 5) . 
Advanced Zodlogy (Zoology 6 and 7) 



SECOND TERM. 

Astronomy and Sanitary Science (Physics 10 and Engineering 12) 5 

German (German 4) 3 

One Original Declamation (English 4). 

Elective, ei^t hours per week from the following: 

Advanced Political Economy (Political Science 4) • • .3 

Advanced Work in Physical Laboratory (Physics 9) . . .3 

Laboratory Work in Chemistry (Chemistry 9) . . • 3 or 5 
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Honn per week. 

Advanced Botany (Botany 5) 4 

Advanced Zo^ilogy (Zodlogy 6 and 7) . . 4 or 5 
Meteorology (Geology 3) . .2 
Ornithology (Zo6logy 5 A) 2 

THIRD TERM. 

American Literature (English 8) 5 

German (German 4) . .3 

Work on Thesis. 

One Original Declamation (English 4). 



Eltciive^ three to five exercises from the following: 
Advanced Work in Physical Laboratory (Physics 9) 
Laboratory Work in Chemistry (Chemistry 9) 
Advanced Botany (Botany 5) . 
Advanced Zoology (Zoology 6 and 7) 
Roads (Engineering 13) . 
Forestry (Botany 3) . 



• 3 

3 or 5 

• 4 

4 or 5 
. 2 

2 



ATTENDANCE. 

All students are required to attend sixteen exercises a week. 
This number does not include the weekly rhetorical exercise. 



PRIZES. 

I. The Smyth Prizes. — Hon. Frederick Smyth, of Man- 
chester, N. H., offers two prizes in the Senior and Junior 
classes, one of twenty and the other of ten dollars, for the best 
essays on subjects connected with agriculture or the mechanic 
arts ; also three prizes, one of twenty, one of fifteen, and one 
of ten dollars, for excellence in oratory, open to the upper 
classes ; also two prizes, one of fifteen and one of ten dollars, 
to the lower classes for reading. 

II. Jksup Prizes. — Professor Jesup offers to the class in 
botany two prizes, amounting to twenty dollars, for the two 
best herbariums. 
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III. Bailey Prize. — Dr. C. H. Bailey, of Gardner, Mass., 
and E. A. Bailey, B. S., of Winchendon, Mass., offer a prize 
of ten dollars for proficiency in chemistry. 

IV. Erskine Mason Prize. — Mrs. Catharine M. Mason, 
of Stamford, Conn., has invested one hundred dollars as a 
memorial of her son, a member of the class of '93, the income 
from which is to be given, for the present, to that member of 
the Senior class who has made the greatest improvement 
during his course. 



DEGREE. 



The Degree of Bachelor of Science will be conferred upon 
those who complete the entire course and pass the final exami- 
nations. Each candidate for a degree must prepare a thesis 
on some subject relating to the course of study taken. 



BUILDINGS. 

MAIN BUILDING. 

The main building has a length of 128 feet, exclusive of 
the porte cochere, which is 40 feet in length, and a width of 
93 feet in the widest part. It is built of granite and brick and 
has three stories besides the basement. 

One half of the first floor and basement is given to the 
library, which is provided with a large, well lighted reading 
room for papers and magazines, a reference room for special 
work, a librarian's room, a delivery room, and shelf space for 
fiiiy thousand volumes. 

The remainder of the first floor is used for an oflfice, a wait- 
ing room for women, and recitation rooms. 

On the second floor are other recitation rooms, the botanical 
and zoological laboratories, and the museum. 

On the third floor are several rooms, including a large hall. 

The building is lighted by gas and electricity and provided 
with the most approved system of heating and ventilation. 



Digitized by VjOOQIC 




THIRD BTDRY 

HALL 
60X«5« 




FLOOR PLANS 
MAIN BUILDING 



ff RBARLM T "^ 
*" ROOM 



CLASS 
ROOM. 

30 X24 



aASS 
ROOM 
24X24 



zooloocal; I °-^ 
laboratoryI ' 

28X26 



BECDND BTDRY 




24X24 



MLBOJM 
63 X 24 



N.H.COLL.A.AM.A. 
DURHAM N.H. 




Digitized by VjOOQIC 



Digitized by VjOOQIC 



AND MECHANIC ARTS. 81 

SCIENCE BUILDING. 

The science building contains the laboratories and lecture 
rooms for instruction in chemistry, physics, and electrical 
engineering. It is a substantial brick building, 92 by 70 
feet, and three stories high including the basement. It is 
heated by steam brought from the shops, is lighted by gas and 
electricity, and is provided with a system of thorough ventila- 
tion. Water, gas, high pressure steam, hydrogen, oxygen, 
vacuum, and blast are to be supplied through pipes wherever 
needed, and the lecture rooms in addition will have switches 
controlling both dynamo and battery currents, and arrange- 
ments for stereopticon illustration. 

The basement will contain a small work shop, the pho- 
tometer, photographic and comparator rooms, a clock room 
protected by double walls against changes of temperature, and 
an assay laboratory which is fire-proof and provided with the 
necessary fixtures. 

The first floor contains the mineralogical laboratory which 
is provided with tile covered desks and other facilities for 
blowpipe analysis ; the junior physical laboratory ; an appara- 
tus room ; a reading and reference room for physical and 
electrical books and periodicals ; an electrical laboratory, from 
the neighborhood of which masses of iron have been excluded 
so that magnetic measurements can be made with a good 
degree of accuracy ; and the physical lecture room which is 
provided with all necessary conveniencies as before mentioned. 
For optical experiments the room can be darkened by means 
of special window shutters operated from one of the lecture 
desks. A stone pier between the two desks makes it possible 
to use delicate instruments. 

The second floor is given entirely to chemical work ; and 
contains store rooms, an organic laboratory, a qualitative 
laboratory, a private laboratory, a dark room for polariscopic 
and spectroscopic work, a lecture room provided with 
facilities as before described, a quantitative laboratory, and 
a room to contain the delicate chemical balances and most 
important reference works. 
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The laboratories are to be fitted out with the most modem 
accessories and with special reference to the kind of work to be 
performed in each. 

THE SHOP BUILDINGS. 

The shops have been planned and built with the object of 
providing facilities for instruction in the working of wood and 
metals and in the design, construction, care, and manage- 
ment of machinery. Incorporated with the shops is a cen- 
tral station for furnishing heat, light, water, and power, 
wherever needed in any of the college buildings ; and the ma- 
chinery of this station will form a part of the material equip- 
ment of the engineering departments. 

The main shop building is 42 by 106 feet, and two stories 
high, with a basement 31 by 42 feet. In a separate one-story 
building 40 by 100 feet, on a level with the basement of the 
main building, are the boiler house, forge shop, coal shed, 
and foundry. 

In the boiler room, three boilers, aggregating one hundred 
and sixty horse power, will furnish steam for heating and 
power to all the college buildings, being conducted wherever 
needed through underground mains. A brick chimney 95 feet 
high has been built to carry awciy the waste gases from the 
boilers and forges. In the forge room, students may obtain 
instruction and practice in forging, welding, and in hard- 
ening and tempering steel, as well as in the less common 
operations of the blacksmith's trade. In the foundry the 
equipment will provide for exercises in making dry and green 
sand moulds and in melting and pouring iron and brass, and 
other metals and alloys. The coal room provides for the 
^storage of two hundred tons of coal, conveniently near the 
boilers and the forges. 

The basement of the main shop building is intended for an 
engine room, to contain a forty horse-power engine, furnishing 
power for the shops and for the electric lighting; a dynamo for 
lighting the college buildings and campus; and the large steam 
pump, receiving water by gravity from the reservoir one half 
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mile distant and forcing it through underground mains to the 
various hydrants and buildings. The engine room will serve as 
a power laboratory, and the machines mentioned, with others, 
will give to students opportunity for making efficiency tests. 

On the first floor of the main shop building, a lavatory is 
provided, with lockers for t!ie convenience of students. The 
largest room on this floor is the machine shop, where there 
will be opportunity for practice in the operations of working 
metals by cutting tools, both by hand work and by machinery. 
In the mechanical laboratory, the student may learn by actual 
tests the strength and other properties of the various materials 
used in engineering constructions; the lubricating value of 
oils, etc. 

The second floor of this building is mainly occupied by a 
wood shop, in which the common branches of carpentry, 
joinery, and pattern making will be taught. Practice will be 
given in the use of carpenter's tools, and in the care and oper- 
ation of the machines of most general use in wood-working. 
A well lighted cornerof this room is partitioned off' and will be 
equipped for copying drawings by the blue process. Two 
office rooms are also provided, one of which will be tempo- 
rarily used as a recitation room, the other as a drawing room. 

The shop buildings are constructed on the " slow-burning" 
principle, with thick walls, and heavy continuous plank floors. 
The rooms are all well lighted and well ventilated. 

NESMITH HALL. 

Nesmith Hall, a handsome brick building, two stories in 
height, is used for the work of the Agricultural Experiment 
Station. It contains offices and working rooms, a reference 
library, a chemical laboratory, a bacteriological and micro- 
scopical laboratory, and an agricultural museum. 

APPARATUS, LIBRARY, AND FARM. 

The various chemical laboratories are to be supplied with a 
full line of such apparatus as i§ required in each. Besides all 
necessary glass and porcelain ware this will include water 
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baths ; drying ovens, combustion, muffle, and assay furnaces ; 
platinum dishes and crucibles; polariscope; spectroscope; 
balances ; lantern and other lecture appliances ; etc. 

The laboratory for instruction in physics and in electrical 
engineering is being equipped with the best apparatus to be 
obtained. In general physics the apparatus will include a 
standard clock, a photometer, standard of lengths, etc., and a 
good collection of the usual apparatus for physical laboratory 
work and lecture room illustration, to which will be contin- 
ually added pieces purchased or made in the college shop. 

In electricity and magnetism the outfit will include a Thom- 
son ampere balance, a standard Wheatstone's bridge, an Elliott 
microfarad condenser, four Carhart-Clark standard cells, De- 
prez-D' Arson val, standard tangent, and astatic galvanometers, 
besides other instruments of less accuracy. 

For more strictly electrical engineering work the depart- 
ment will have the five-hundred light alternator used in lighting 
the college buildings, a direct-current "exciter" dynamo, all 
the apparatus of a complete fifly-five light Edison isolated 
electric lighting plant, a Sorley storage battery of twenty-six 
cells, one or two small electro- motors, both direct and alternat- 
ing, arc and incandescent lamps, several standard forms of 
voltmeter, ammeter, and transformer, and two **pony" alter- 
nators for experimental purposes only. 

The zoological laboratory is well supplied with aquaria, 
microscopes, dissecting tools, charts, reference books, collec- 
tions, etc. 

The botanical laboratory is supplied with a good herbarium, 
microscopes, and the other necessary appliances. 

The surveying instruments are sufficient in number and of 
the most approved pattern. 

MUSEUM. 

The museum had for a nucleus the collections made during 
the state geological survey. To this, additions have been made 
from various sources. Many specimens are being collected to 
illustrate zoology — especially entomology. It will occupy a 
large, well lighted room in the main building. 
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LIBRARY. 

The college has ahout three thousand hound volumes and is 
making purchases of hooks necessary to give good working 
libraries to the different departments of instruction, including 
economic science and English and American literature. It is 
hoped that several thousand volumes will be added before the 
opening of the college year at Durham. 

Provisions have been made for a reading room to contain 
the representative dailies and the leading American and for- 
eign periodicals. 

FARM. 

The farm contains more than three hundred acres of val- 
uable land. It has been provided partly from the funds given 
by Hon. John Conant and partly from the Benjamin Thompson 
estate. 

It is used for the purpose of an experiment station, for 
which it is considered by leading agriculturists as being 
especially fitted. 

A model barn has been erected at an expense of about ten 
thousand dollars. 



DONATIONS. 

Acknowledgment is made of gifts from the following : 

Mrs. Thomas Crosby, Hanover; Johnson's Dictionary, 2 
volumes. 4°. 

Prof. H. G. Jesup, Hanover; American Naturalist, 14 
bound volumes ; Essay and Travels, 7 volumes. 

Miss M. E. Graves and Mrs. P. Coburn ; a collection of 
geological specimens, curios, and minerals representing sev- 
eral years' continuous collecting by the late Dr. L. S. Graves, 
of Claremont. Two of the special features of this collection 
are the staurolites and the specimens of Vermont marble. 
The colletion is to be placed in the museum and known as 
the Graves Collection. 

B. F. Sturtevant & Co., Boston, Mass.; One Forge 
Blower for use in college blacksmith shop. 
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Situation and Railroad Connections. 

Durham is situated on the western division of the Boston & 
Maine railroad, sixty-two miles from Boston and about mid- 
way between Newmarket Junction and the city of Dover, 
being five miles from the latter place. 

From nearly every part of the State it is easily reached over 
the Boston & Maine and Concord & Montreal railroads. 
Each of these roads sells a transferable, unlimited, mileage 
ticket at the rate of two cents per mile. 



Railroad Distances to Durham. 

The entire distance is first given. The figures follow^ 
ing show the miles over different roads. JB, indicates 
Boston <& Maine; C, Concord db Montreal; M.^ Maine 
Central; JF.^ Fitchburg. 



Concord, via Newmarket . 


56 


miles ; 


B. 


. 7; 


c, 


49 


Claremont, via Concord • 


III 


(( 


44 


62; 


44 


49 


White River Junct., via Concord 


126 


(( 


44 


77; 


44 


49 


Laconia, via Concord 


84 


(( 


44 


7; 


44 


77 


Laconia, via Alton Bay 


53 


(C 


44 


33; 


44 


20 


Woodsville, via Concord . 


149 


(( 


44 


7; 


44 


143 


Woodsville, via Alton Bay 


118 


(( 


44 


33; 


44 


85 


Lancaster, via Concord 


192 


(( 


44 


7: 


44 


185 


Lancaster, via Alton Bay . 


161 


(( 


44 


33; 


44 


128 


Lancaster, via North Conway . 


13s 


44 


44 


74; 


M., 


61 


Nashua, via Epping. 


43 


44 


44 


35: 


c, 


8 


Keene,* via Hancock, Nashua, 














and Epping .... 


99 


44 


44 


91; 


tt 


8 


Keene, via Hancock, Nashua, 














Lowell, and Lowell Junction 


121 


44 


44 


121; 


(C 
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Keene, via Ayer, Mass., Nashua, 

and Epping .... 117 miles; B., 53 ; C, 8 
F, 56. 

Keene, via Ayer, Mass., Low- 
ell, and Lowell Junction . 124 '' '' 68; F., 56 

Bellows Falls,* Vt., add 22 miles to distance from Keene. 



Pecuniary Aid and Expenses. 

Tuition is $60 per year, although numerous scholarships 
give free tuition to many New Hampshire students. The 
trustees have arranged the scholarships as follows : There are 
thirty Conant scholarships, each paying $40 and tuition, $60 — 
total, $100. These are to be assigned under the following condi- 
tions : I St, they are to be given to young men taking an agri- 
cultural course ; 2d, each town in Cheshire county is entitled 
to one scholarship, and JafTrey is entitled to two ; 3d, scholar- 
ships not taken by students from Cheshire county, and those 
in excess of the number of towns, are to be assigned to agri- 
cultural students at the discretion of the Faculty. 

There are twenty-four senatorial scholarships — one for 
each senatorial district. Each scholarship is to pay $20, and 
tuition, $60 — total, $80. Senatorial scholarships not filled 
can be assigned to students from other localities at the discre- 
tion of the Faculty ; they are open to students in all courses. 

Early application should be made for these scholarships. 
They will be reserved for those respective towns and districts 
until August I of each year, after which they may be other- 
wise assigned for the year. 

These scholarships are given for the purpose of aiding de- 
serving students, and will be withdrawn from those who use 
tobacco or intoxicating liquors, or show themselves not de- 
serving. Monitorships, janitorships, work on the farm, etc., 
also furnish assistance to a considerable extent. 

*The train making connections via Hancock leaves Keene about 7.15 a. h. 
The latest train making connections via Ayer, Mass., leaves Bellows Falls, 
Vt., about 8.45 A. M., and Keene about 9.40 a. m. 
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Expenses may be estimated as follows 



Tuition 

Library and reading room tax 
Room rent, including fuel 
Board $3 per week, for 35 weeks 

Total .... 



Free $60.00 

$6.00 6.00 

18.00 to 40.00 

105.00 to 122.50 



$129.00 $228.50 



Room rent is estimated on the supposition that two students 
occupy the same room. 

Rooms are generally unfurnished. Students bring bed- 
linen and blankets ; second-hand furniture can be bought at 
low prices and sold at a slight reduction. 

The cost of text-books, if obtained new, is about $12 per 
year. As most of the students sell part of their books, the 
actual expense is from $6 to $10 per year. 

For further information, address — Prof. C. H. Pettek, 
Hanover, N. H. 
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NEW HAMPSHIRE AGRICULTURAL EX- 
PERIMENT STATION. 



This branch of the college is provided for by the National 
Government at an annual expense of fifteen thousand dollars. 
The act of Congress provides, — 

*< That it shall be the object and duty of said experiment stations to 
conduct original researches or verify experiments on the physiology of 
plants and animals ; the diseases to which they are severally subject, 
with the remedies for the same ; the chemical composition of useful 
plants at their diflferent stages of growth ; the comparative advantages 
of rotative cropping as pursued under a varying series of crops ; the 
capacity of new plants or trees for acclimation ; the chemical composi- 
tion of manures, natural or artificial, with experiments designed to 
test their comparative effects on crops of different kinds ; the adapta- 
tion and value of grasses and forage plants ; the composition and 
digestibility of the different kinds of food for domestic animals ; the 
scientific and economic questions involved in the production of butter 
and cheese ; and such other researches or experiments bearing directly 
on the agricultural industry of the United States as may in each case 
be deemed advisable, having due regard to the var}4ng conditions and 
needs of the respective states or territories." 
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BOARD OF CONTROL. 

Hon. warren BROWN, President . Hampton Falls. 
SIDNEY B. WHITTEMORE, Esq. . Colebrook. 
Hon. GEORGE A. WASON . . Nashua. 
CHARLES W. STONE, A. M. . . East Andover. 
Prof. GEORGE H. WHITCHER, Sec- 
retary ....... Durham. 



OFFICERS. 



GEORGE H. WHITCHER, B. S., Director. 
CHARLES H. PETTEE, A. M., C. E., Meteorologist, 
ALBERT H. WOOD, B. S., Superintendent of Dairy 

Department. 
FRED W. MORSE, B. S., Chemist. 
HERBERT H. LAMSON, M. D., Microscofist and Pho- 

tographer. 
CLARENCE M. WEED, D. Sc, Entomologist. 
DAVID E. STONE, B. S., Station Farmer. 
EDWARD P. STONE, B. S., Assistant Chemist. 
FRED D. FULLER, B. S., Assistant in Chemistry. 
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ENTRANCE EXAMINATION PAPERS.'' 



I. ENGLISH. 



[ Tlu composition should be correct in spelling, grammar^ and punctuation^ 
and should show a clear purpose and an orderly method^ 

1. Write at least three pages on one of the following sub- 
jects : 

(i.) The story of Evangeline. 
(2.) Was Brutus a traitor? 
(3.) Webster's style. 

2. Correct the errors in the following sentences : 
(i.) The boy stood on the burning deck, 

Whence all but he had fled. 
(2.) I am going and see him this afternoon. 
(3.) He hadn't seen what he had ought to do. 
(4.) Get up on to the platform. 
(5.) Tiy and read as many a good book as you can. 
(6.) I guess he will resign, for he told he was going to. 

3. What is the proper difference (if any) in meaning 
between the two following? 

I would do it if I could. I should do it if I could. 

4. Which is the right expression : 

He felt badly at his loss, or, He felt bad at his loss. If 
you substitute " discouraged" for "badly" or "bad" in the 
above, what part of a speech will it be ? 

* Qiven as Bpecimens of avera^ papers. 
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II. GEOGRAPHY. 

1. Name and describe the river S3*stenis of North America. 

2. Name the political divisions of Asia ; give the situation 
of each. 

3. Give a general description of Africa; state its size, sit- 
uation, and physical characteristics. 

4. What States of the United States may be called cotton 
States.^ what grain States? 

5. What mountains between France and Italy? For what 
are they celebrated? 

6. Give the situation of each of the following islands: 
Prince Edward, Jan^ica, Vancouver, Sumatra. 

7. Give the situation of each of the following seas : White, 
Aral, Yellow, Azof. 

8. Give the situation of each of the following mountains: 
Ural, Carpathian, Caucasus, Kong. 

9. Locate and describe each of the following rivers : Sen- 
egal, Volga, Indus, Clyde. 

10. Locate and describe each of the following cities: 
Glasgow, Naples, Duluth, Tangiers. 

III. AMERICAN HISTORY. 

1 . Give a brief account of the conquest of Peru. 

2. What nations held territory in North America during 
the seventeenth century ? What did each nation hold ? 

3. Give an account of King Philip's War. 

4. Give an outline of the French and Indian War. 

5. Give a brief but comprehensive account of the Siege of 
Yorktown (1781). 

6. Give a brief account of the adoption of the Constitution. 

7. Give the causes and results of the Mexican War. 

8. Give a brief account of each acquisition of United States 
territory. 

9. Give an account of the principal military operations 
during the year 1864. 

10. Explain the Emancipation Proclamation and the Ala- 
bama Claims. 
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IV. PHYSIOLOGY. 

1. Explain the structure of the bones. Name in their 
order those of the limbs. 

2. Define the terms cartilage^ ligaments^ tendons, 

3. Explain the process of digestion. What four solvents 
act upon the food ? 

4. How is the blood purified ? 

5. What is the origin of the nerves that regulate sensation 
and motion ? What the origin of those that regulate digestion } 

6. Describe the organ of hearing. 

7. Describe the organ of sight. 

8. What is the effect of alcohol upon digestion? upon the 
liver and kidneys ? 

V. ARITHMETIC. 

1 . Reduce Yrr^TiTJ *^ ^^^ lowest terms. 

2. Divide f of f by -|- and subtract the quotient from 

lar 



4-f 



3. How many hectares in a rectangular piece of land 5(x> 
feet long and 25 rods wide. 

4. The population of a certain city is 100,000. It has 
gained 20,000; what has been the gain per cent? 

61 

5. Extract the square root of -^ to five decimal places. 

6. If 4 men build 19 rods of wall in 2 J days, in how many 
days will 7 men build 20 rods? 

7. A, B, and C formed a partnership, and cleared $12,000. 
A put in $8,000 for 4 months, and then added $2,000 for 6 
months; B put in $16,000 for 3 months, and then withdraw- 
ing half his capital, continued the remainder for 5 months 
longer; C put in $13,500 for 7 months. How divide the 
profits ? 

8. Find the simple, the annual, and the compound interest 
on $1 ,000 for 2 years, 5 months, and 7 days, at 6 per cent. 
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VI. ALGEBRA. 

Define Algebra, formula, coefficient, power, root, exponent, 
radical, term, factor, similar quantities. 

2. From 3ax2 — (4a — 2x) (x+2a)+a[y — (a+2y)] sub- 
tract 5a (x—y)+3a 2—2x2 (a+i). 

—1 —2 

3. Multiply a 2 x"^ — 3X by b-(-2x . 

2 

4. Divide ^a^y^x^ by — 2a^ yx^. 

5. 4x — 5y=io, and 3x-{-i2y=7. Solve for x and y. 

6. Factor a^ — x^ ; a^4"^^ » ^^^ ^* — ^*' 

7. The sum of two numbers is a, and their difference is b. 
What are the numbers? 

8. Multiply ^ — X, — ^ — y, — ^y, and ^y. 

9. ^x — 16=8 — ^x. Solve for x. 

VII. PLANE GEOMETRY. 

1. Define geometry, proposition, theorem, problem, ax- 
iom, postulate, corollary, scholium, right angle, perpendicu- 
lar, panillel, magnitude, and form. 

2. Define trapezoid, rhombus, regular polygon, apothem, 
sector of a circle and segment of a circle. Name and explain 
the diflerent kinds of triangles. 

3. Give expressions for the circumference and area of a 
circle. State the relations existing between similar areas. 

4. Demonstrate that if a perpendicular be erected at the 
middle of a line, any point in that perpendicular is equally dis- 
tant from the extremities of the line ; also that any point with- 
out, is nearer the extremity on its own side of the perpen- 
dicular. 

5. Demonstrate that if two lines are cut by a third, making 
the sum of the interior angles on the same side of the secant 
line equal to two right angles, the two lines are parallel. 

6. Demonstrate that in the same or equal circles two in- 
commensurable arcs are to each other as the angles which they 
subtend at the centre. 

7. Demonstrate that the opposite sides of a parallelogram 
are equal. 

8. Demonstrate that triangles mutually equiangular are 
similar. 

9. Construct a fourth proportional to three lines. 
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Examinations For Advanced Standing. 



Siudents passing the examinations in Ancient^ Mediaval^ and Modern HiS' 
tory can take French in place of the History of the first year. 

I. ANCIENT HISTORY. 

1. Describe the Accadian libraries and explain the manner 
in which they have been preserved. 

2. Give an outline of the story of the War of the Seven 
against Thebes. 

3. Compare the laws of Lycurgus with those of Solon. 

4. Describe the different orders of Grecian architecture. 
Briefly describe the Parthenon. 

5. Who were the great tragic poets of the Greeks? Upon 
>vhat subjects did they write? 

6. Give some account of the Stoics and the Epicureans. 

7. Name and locate the natural entrances into the basin of 
the Mediterranean. 

8. State the six provisions of the Licinian Laws. Which 
provisions were effective? 

9. Give an outline of the history of the second Samnite War. 
10. Locate and. with a sentence for each, describe the fol- 
lowing: Olympia, -<^gina, Delphi, Thebes, Tarentum, Pan- 
nonia, Numidia, Etruria, Mauritania, Sardinia. 

II. MEDI-^VAL HISTORY. 

1 . Give an outline of the history of the kingdom of the 
Ostrogoths. 

2. Explain the meaning of each of the following words : 
Janizaries, reliefs, escheats, aids, villeins. 
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3. What were the characteristics which distinguished the 
early Teutons? 

4. Give an account of the Third Crusade. 

5. In one hundred words, give the history of Spain from 
A. D. 700 to A. D. 1500. 

6. In the same number of words give the history of the 
Wars of the Roses. 

7-8. Describe the following, using about fifty words for 
each: Tamerlane, Warwick (the '* king-maker"), Simon de 
Montfort, Huss. 

9. Give an account of cathedral building. 
10. Draw a map showing the political divisions of Europe 
at the close of the Middle Ages. 

III. MODERN HISTORY. 

1. Explain the causes that checked the progress of the 
Reformation, 

2. Give an account of the battle of Lepanto. 

3. Give an account of the religious changes which took 
place in England during the Tudor period. 

4. Give the history of the siege of Leyden. 

5. Give an account of Catherine de Medici. 

6. Give the history of the war undertaken by Louis XIV 
against Holland. 

7. Give an account of the English revolution of 1688. 

8. Give a brief account of each of the revolutions in France 
since 1815. 

9. Give an outline of the history of the unification of Italy. 
10. Draw a map showing the southeastern part of Europe 

and the present political divisions. 
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PRIZE RECORD. 



SMYTH PRIZES. 
Given by Hon. Frederick Smyth, of Manchester, N. H. 



1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 

1881. 
1882. 

1883. 

1884. 

1885. 
1886. 



ESSAY WRITING. 

1st. George H. Whitcher. 2d. 

1st. Edward P. Dewey. 2d. 

1st. Charles H. Woodward. 2d. 

1st. Herbert H. Kimball. 2d. 

1st. Albert H. Wood. 2d. 

1st. Arthur W. Hardy. 2d. 

1st. Hiram N. Savage. 2d. 

1st. John W. Smith. 2d. 

1st. Not awarded. 2d. 

1st. Edward P. Stone. 2d. 
Ernest G. Cole. 
Not awarded. 



Henry L. Barnard. 
Harry L. Boutwell. 
Elmer D. Kelley. 
Ernest S. Comings. 
George P. Wood. 
George A. Sanborn. 
Arthur W. Hardy. 
Lin wood C. Gillis. 
Not awarded. 
Linwood C. Gillis. 



ORATORY. 

1st. Victor H. Stickney. 2d. George J. Boardman. 

1st. Adams C. French. 2d. Frank L. Bigelow. 

3d. Edwin P. Dewey. 
1st. Frank L. Bigelow. 2d. Charles M. Woodward. 

3d. Adams C. French. 

1st. George E. Adams. 2d. ^ w™''^*!* S""""'"^' 

^ ( Moses B. Mann. 

3d. Ruel S. Alden. 

1st. Paul C. Brooks. 2d. George E. Adams. 

3d. Ruel S. Alden. 

1st. Edward H. Wason. 2d. James E. Harvey. 

3d. Arthur W. Hardy. 

7 
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1887. 1st. Bion L. Waldron. 2d. Arthur W. Hardy. 

3d. Melvin B. Carr. 

1888. 1st. Melvin B. Carr. 2d. John W. Smith. 

3d. George J. Sargent. 

1889. Not awarded. 

1890. 1st. Joseph F. Preston. 2d. Edward P. Stone. 

3d. Ernest G. Cole. 

1891. 1st. Charles P. Brown. 2d. Edward P. Stone. 

3d. Arthur B. Hough. 

1892. 1st. Charles E. Hewitt. 2d. Orrin M. James. 







READING. 




I88I. 


1st. 


Charles L. Woodward. 


2d. 


Frank L. Bigelow. 


1882. 


1st. 


Herbert H. Kimball. 


2d. 


William S. Adams. 


1883. 


1st. 


Walter E. Angier. 


2d. 


George W. Mullins. 


1884. 


1st. 


James E. Harvey. 


2d. 


Madison T. Thurber. 


1885. 


1st. 


Galen D. Hull. 


2d. 


Hiram N. Savage. 


1886. 


1st. 


Fred H. Colby. 


2d. 


Arthur W. Stone. 


1887. 


1st. 


Fred H. Colby. 


2d. 


Fred Washburn. 


1888. 


1st. 


William E. Kaleher. 


2d. 


Joseph F. Preston. 


1889. 


Not awarded. 






1890. 


1st. 


Charles P. Brown. 


2d. 


5 Wilton E. Britten. 
I Charles E. Hewitt. 


I89I. 


1st. 


Orrin M.James. 


2d. 


Charles E. Hewitt. 


1892. 


1st. 


Frank E. Austin. 


2d. 


Fred W. Gunn. 






3d. Frank S. 


Adams. 






JESUP PRIZES 


. 



Given by Professor Jesup for Best Herbariums. 

2d. 

2d. 

2d. 



1879. 


1st. 


1880. 


1st. 


I88I. 


1st. 


1882. 


1st. 


1883. 


1st. 


1884. 


1st. 


1885. 


1st. 



Edward A. Mack. 

Harlan A. Nichols. 

Adams C. French. 
5 Ernest S. Comings. , 
I James B. Wallace. ^°' 
Andrew W. Brill. 2d. 
James E. Harvey. 2d. 
Albert A. Taft. 2d. 



Artemas T. Burleigh. 

J Edwin P. Dewey. 

I George A. Loveland. 
Lewis G. Flagg. 

( Herbert N. Kimball. 

( George M. Moore. 
Walter E. Angier. 
George P. Wood. 
Clinton H. Barrett. 
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,886. ,st. Edwin CGerrish. »d. | ^^'^™ N.^^-- 

.887. .St. Fred Washburn. ad. j ^^k.'^t'^;. 

1888. 1st. John Y. Jewett. 2d. Elihu Q. Sanborn. 

1889. 1st. Russell M. Everett. 2d. Henry A. Symonds. 

1890. 1st. for Class of '92, Fred D. Fuller. 
1st. for Class of '93, Charles E. Hewitt. 

1891. 1st. Lucy E. Swallow. 2d. F.W.Howe. 

1892. 1st. EmmaM. Viau. 2d. Frank C. Britton. 



ALUMNI PRIZES. 

ESSAY WRITING. 

1883. 1st. Elmore F. Arnold. 2d. Charles M. Woodward. 

1884. 1st. Ernest S. Comings. 2d. Herbert H. Kimball. 

1885. 1st. George E. Adams. 2d. Albert H. Wood. 

1886. George P. Wood. 

1887. Arthur W. Hardy. 

BAILEY CHEMICAL PRIZE. 

Given by Dr. C. H. Bailey of Gardner, Mass., and 
E. A. Bailey, B. S., of Winchendon, Mass. 

1888. George E. Porter. 

1890. John Y. Jewett. 

1891. E. P. Stone. 

1892. F. D. Fuller. 
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CATALOGUE OF GRADUATES. 



NoTB.— The Airangemeiit is : (a) Name in full. (6) Degrees taken, (e) Reaidenee 
At time of entering college, (d) Occupation, etc. (e) Present residence. 

1871. 

William Preston Ballard, B. S., Concord. Farmer. Concord. 

Lewis Perkins, B. S., Hampton. Civil Engineer. Norik Adams, Mass. 

Charles Henry Sanders, B. S., Penacook. Architect and Merchant. 

Penacook. 

1872. 

Edwin Bartlett, B. S., Bath. Farmer. County Treasurer, 1883. 

Kinsley t Edwards Co.^ Kan. 
Frank Alexander White, B. S., Bow. Farmer. Btno. 

2— 
1873- 

Frederick Erasmus Eldredge, B. S., Kensington. Lawyer. 

Tacoma, Wash. 
James Fred Smith, B. S., A. M. (1885). Instructor in Iowa College. 

Grinneily Iowa. 
Charles Henry Tucker, B. S., Plaistow. Carriage Maker. Ames^ry, Mass. 

3— 
1874. 

Millard Fillmore Hardy, B. S., Nelson. Graduated Theo. Inst. Ct., 1878. 

Clergyman. West Boylston^ Mass. 

Henry Abbott Sawyer, B. S., North Weare. Business. North Weare. 

2— 

1875- 

Walter Herman Aldrich, B. S., M. D. (Univ. N. Y. City. 1880), Troy. 

Physician. Marlborough. 

Frank Pierce Curtis, B. S., Stoddard. Manager of Store. Greenfields Mass. 
Frank Veranus Emerson, B. S., Lebanon. Manufacturer. East Lebanon. 
Charles Webster Hardy, B. S., M. D. (Mo. Med. Coll., 1881), Marlborough. 

Physician. WatervUU, Kan. 
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Harvey Jewell, B. S., Winchester. Farmer. Winchester, 

Charles Ormille Leavitt, B. S.,* Lebanon. Farmer. Died, 1877. 
John Lomey McGregor, B. S., D. D. S. (Phila. Dental Coll., 1877), M. D. 
(1883), Whitefield. Physician. Whitefield. 

Eliel Peck, B. S., Lebanon. Farmer and Printer, 1875-80. Merchant. 

Kimbali, Minn, 
Ira William Ramsay, B. S., Walpole. Farmer. Walpole, 

Orlando Leslie Seward, B. S., Keene. Architect Keene, 

Emery Mason Willard, B. S., Harris ville. Drug Clerk. 

/J" Union St., Boston^ Mass, 
II— ♦ I 
1876. 

Herbert Cyril Aldrich, B. S., Troy. Insurance Agent. Keene, 

Edmund Lawson Brigham, B. S., Jaffrey. Manufacturer. Clinton, Mass, 

Joseph Warren Butterfield, B. S., Westmoreland. Farmer. 

North Montpelier, Vt, 
Arthur Frank Chamberlain, B. S., Westmoreland. Commercial Traveler. 

Jackson^ Mich, 
Anson Ballard Cross, B. S., Holyoke, Mass. Paper Maker. 

' Readsborought Vt, 

Warren Webster Kimball, B. S., Troy. Merchant. Troy. 

Daniel Deeth Parker, B. S., Fitzwilliam. Manufacturer. Gardner, Mass, 

7 — 
1877. 

RoUin Kirk Adair, B. S., Indian Territory. Farmer. 

Locust Grove, Cherokee Nation^ Ind. Ter, 
Homer Brooks. B. S., M. D. (N. Y. Hom. Med. Coll., 1881), Franconia. 
Physician. J42 Washington St., Haverhill, Mass, 

John Washington Carson, B. S., Mont Vernon. Farmer. Mont Vernon, 

Charles Otto Chubert, B. S.,* Troy. Died. 
Charles Albert Edwards, B. S., LL. B.* (State Univ., Iowa, 1880), Keene. 

Lawyer. Died, 1886. 
William Francis Flint, B. S., Richmond. Farmer. Winchester, 

Clinton Camillus Hall, B. S., Westmoreland. Farmer. East Westmoreland, 
John Goodrich Henry, B. S., M. D. (1880), Chesterfield. Physician. 

Winchendon, Mass. 
Charles Pitkin Hollister, B. S., North Montpelier, Vt. Farmer. 

North Montpelier, Vt, 

George Mirick Holman, B. S., M. D., Fitchburg, Mass. Instructor in Bryant 

& Stratton's Commercial College. Boston, Mass, 

Charles Appleton Hubbard, B. S., Troy. Clerk. Newton, Mass, 

Charles Augustus Wheeler, B. S., East Calais, Vt. Farmer. 

Bracken^ Coral Co.^ Texas, 
Everard Whittemore, B. S., Fitzwilliam. Merchant. Hudson, Mass, 

13 — ^2 
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1878. 

Ezra Eastman Adams, B. S., Manchester. Auctioneer. 

23y and24g^ Monroe St^ Chicago, Til, 
Elmer Kilburn, B. S., C. E.,* Marlow. Civil Engineer. Died, x88i. 
Charles Edward Record, B. S., Fitchburg, Mass. Farmer. Fitchburg, Mass, 

1879. 

Charles Hardy Bailey, B. S., M. D. (1881). Physician. Gardner, Man, 

Richard Clinton Chapin, B. S., Chicopee, Mass. Agent for Nonotuck Paper 

Company. Holyoke, Mass, 

Lucius M. Cragin, B. S., Lempster. Farmer. Springfield, Vt, 

Nathaniel Cutter Holmes, B. S.,* Amherst. Lawyer. Died, 1887. 
Fred Charles Parker, B. S., Lempster. Merchant. Acwortk. 

George Henry Wilkins, B. S., M. D. (N. Y. Horn. Med. Coll., 1883), Amherst. 

Physician. Palmer^ Mass, 



1880. 



Charles Harvey Hood, B. S., Derry. Farmer. Derry, 

I — 

1881. 

Edwin Thomas Aldrich, B. S., Troy. Insuiance Clerk. JCeene. 

Henry Lyman Barnard, Troy. Clerk. Troy, 

George Jordan Boardman, B. S.,* Lawrence, Mass. Medical Student. 

Died, 1886. 
Edwin Franklin Bristol, B. S., Harwinton, Conn. Mechanic. 

AscuineyvilU^ Vt, 
Artemas Terald Burleigh, B. S., Franklin. Merchant. Tilion, 

Frank Dana Ely, B. S., Cavendish, Vt. Business. Cavendish, Vt, 

Sanford Eugene Emery, B. S., LL. D. (Albany Law School, 1886), Proc- 

torsville, Vt. Lawyer. Proctorsville, Vi, 

Charles Herbert Hazen, B. S., Hartford, Vt. Farmer. Hartford, Vt, 

Frank Marston, B. S., Hartford, Vt. Business. Olcott Falls, Vt, 

William Augustus Megrath, B. S., M. D. (1885), Cavendish, Vt. Physician. 

Loudon, 
Fred Townsend Stanton, B. S., Strafford. Farmer. Strafford Corner, 

Victor Hugo Stickney, B. S., M. D. (1883), Tyson, Vt. Physician. 

Dickinson^ Dak, 
Samuel Austin Wallace, B. S., Ph. G. (Boston School of Pharmacy, 1886), 

West Hartford, Vt. Druggist. Crookstone, Minn, 

George Herbert Whitcher, B. S., Strafford. Professor of Agriculture, and 

Director of Experiment Station. Durham, 

14— •! 
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1882. 

Harvey Lincoln Boutwell, B. S., LL. B. (Boston Univ., 1886), Hopkinton. 
Lawyer. 2og Washington St,^ Boston^ Mass. 

Dana Justin Bugbee, B. S., North Pomfret, Vt. Agent for Publishers. 

North Pom/ret, VH, 
Robert Fletcher Burleigh, B. S., D. V. S. (Am. Veterinary College. 1885), 
M. D. (1887), Franklin. Instructor in Veterinary Science, 1885-88. 
Professor of Physiology and Veterinary Science, Kansas State Agricul- 
tural College, 1888-89. Physician. /Rochester. 
La Forrest John Carpenter, B. S., Surry. 

Edwin Preston Dewey, B. S., Hanover. Teacher. Etna, 

George Andrew Loveland, B. S., LL. B. (Univ. of N. V., 1886), Norwich, Vt. 
Weather Bureau. Crete, Neb, 

John Wright Mason, B. S., Hanover. Business. Des Moines^ Iowa, 

Harlan Addison Nichols, B. S., Derry. Weather Bureau. Colorado, Texas, 
Frank Elmex Thompson, B. S., Stark. Lumberman. Ridgeway, Penn, 

9 — 
1883. 

Elmore Ferdinand Arnold, B. S., M. D. (Univ. City, N. Y., 1885), London- 
derry, Vt. Physician. Londonderry, Vt, 
Frank Landor Bigelow, B. S., Proctorsville, Vt. Instructor in Mathematics 
and Sciences, Goddard Seminary, Barre, Vt., 1883-86. Business. 

Rutland, Vt, 
Frederick Stocks Birtwhistle, B. S., Troy. With Automatic Fire Alarm and 
Extinguisher Co. 620 Atlantic Avenue,, Boston, Mass, 

Noice D Bristol, B. S., Harwinton, Conn. Clergyman. Hamilton, Kan, 

Fred Plummer Comings. B. S., Lee. Teacher. South Yarmouth, Mass, 

Frank Harry Follansbee, B. S., Canaan. Farmer. Canaan, 

Adams Clark French, B. S., Franklin Falls. Theological student. 

Chicago, III, 
James Edgar Gay, B. S., Tunbridge, Vt. Woolen Manufacturer. 

Cavendish, Vt, 
Elmer Daniel Kelley, B. S., Franklin Falls. Farmer. Franklin Falls, 

Alvah Benjamin Morgan, B. S., Canaan. Drug Clerk. Lebanon, 

William Lincoln Whittier, B. S., Deerfield. Farmer. Deerfield, 

Charles Minot Woodward, B. S., Hanover. Instructor in Agriculture, 1883- 
84. Teacher. Grosbeck, Texas, 

12 — 

1884. 

Ernest Smith Comings, B. S.,* Lee. U. S. Signal Service. Died 1886. 
Fred Carlos Davis, B. S., South Reading, Vt. Lawyer. Springfield,, Vt, 

Sylvester Miller Foster, B. S., Riverhead, L. I. Insurance Agent. 

Riverhead, L. I, 
Herbert Harvey Kimball, B. S., Hopkinton. Weather Bureau. 

Washington, D. C, 
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Moses Bisbee Mann, B. S., Benton. Custom House Official. Boston^ Mass, 
George Milton Moore, Plymouth, Vt. Merchant. Tyson^ Vt. 

Ziba Amherst Norris, B. S., Lyme. Merchant. 

1677 Washington SL, Boston, Mass. 
Edwin Chapin Thompson, B. S., Lee. Weather Bureau. 

Fort Supply, Ind, Ter, 

1885. 

George Ellsworth Adams, B. S., Weston, Vt. Weather Bureau. 

Fort Duchesne, Utah. 
Ruel Seabury Alden, B. S., Lyme. Superintendent of Asylum Farm. 

Concord. 
Walter Eugene Angier, B. S., C. E. (1887), West Swanzey. Civil Engineer. 

Memphis, Tenn. 
Edward Alonzo Bailey, B. S., West Swanzey. Attendant in Insane Asylum.* 

Winchendon, Mass. 
Phillips Greenleaf Bickford, B. S., Lyme. Teacher. Farmington, Wash. 

Andrew Walter Brill, B. S., Riverhead, L. I. Seedsman and Florist. 

Floral Park, Queens Co., N. Y. 
Paul Cuff Brooks, B. S., Boston, Mass. Clerk. 

2^ Westminster St., Boston, Mass, 
Frank Jay Emerson, B. S., Epping. Clerk. Portsmouth. 

Allen Hazen, B. S., Hartford, Vt. Chemist of State Board of Health. 

Lawrence, Mass. 
George Mayo Mullins, B. S., Londonderry. Farmer. North Ij>ndonderry. 
Albert Henry Wood, B. S., Lebanon. Associate Professor of Agriculture. 

Durham. 
II — 

1886. 

Frank Albert Davis, B. S., South Lee. Weather Bureau. Boston, Mass. 

James Ellsworth Harvey, B. S., Surry. Photographer. Surry. 

Belezar Stoianoff Kuevsky, B. S., Sistova, Bulgaria. Student of Veterinary 
Science. Sistova, Bulgaria. 

Madison Templeton Thurber, B. S., Webster. Physician. Grafton. 

Edward Hills Wason, B. S., New Boston. Lawyer. Nashua. 

George Pillsbury Wood, B. S., I/ebanon. Civil Engineer. Roanoke, Va. 

6 — 

1887. 

William Sprague Currier, B. S., Norwich, Vt. Weather Bureau. 

Cleveland, Ohio. 
Arthur Woodbury Hardy, B. S., C. E. (1889). Hopkinton. Civil Engineer. 

City Engineer's Office^ Salt Lake City, Utah. 
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George Albert Sanborn, B. S., Rocbester. Teacher. Rochester, 

Hiram Newton Savage, B. S., White River Junction, Vt Engineer of San 

Diego Land Improvement Co. National City, Cat. 

Bion Leland Waldron, B. S., Strafford. Weather Bureau. Oswego, N. Y, 

5 — 
1888. 

Melvin Burnside Carr, B. S., North Haverhill. Boston, Mass, 

Herbert Grant Davis, B. S., South Lee. Farmer. South Lee. 

Exlwin Chandler Gerrish, B. S., Webster. Civil Engineer, Office of Locks 
and Canals. Lowell, Mass, 

William Nelson Hazen, B. S., C. E. (,1890), Hartford, Vt. Civil Engineer. 

East Berlin, Conn, 
Edward David 0*Gara, Hanover. Farmer. Hanover, 

George Elmer Porter, B. S., M. D. (1892). Hartford, Vt. Physician. 

Chatham, Mass. 

George Jonathan Sargent, B. S., Canterbury. Civil Engineer. Office of Locks 

and Canals. Lowell^ Mass, 

John Warren Smith, B. S., Grafton. Weather Bureau. Boston^ Mass, 

George Elwin Walker, B. S., Littleton. Farmer. Littleton. 

9 — 
1889. 

Fred Harvey Colby, B. S., Hopkinton. Civil Engineer. 

708 J St,, Tacoma, Wash, 
Linwood Carroll Gillis, B. S., Manchester. Journalist. 

J7 Appleton St., Manchester, 
Louis Jerome Hutchinson, B. S.. Norwich, Vt. Electrician. Boston^ Mass, 
John Lawrence Norris, B. S., Lyme. Clerk. 

1677 IVashington St,, Boston^ Mass. 
Charles Walter Earl Scott, B. S., Winchester. Clerk. Winchester. 

David Elmer Stone, B. S., Hartford, Vt. Station Farmer. Durham. 

Fred Washburn, B. S., West Springfield. Business. Laconia, 

7 — 

1890. 

John Young Jewett, B. S., Gilford. Student in Thayer School of Civil Engi- 
neering. I/anover, 
Joseph Franklin Preston, B. S., Hanover. Clerk. 

^70 Columbus Avenue, Boston, Afass, 
Elihu Quimby Sanborn, B. S., Webster. Machinist. 
Clarence Ira Slack, B. S., Norwich, Vt. With Vermont Marble Co. 

West Rutland, Vt, 
4 — 
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1891! 

Ernest Gowell Cole, B. S., Hampton. Merchant. Hampton. 

Russell Marden Everett, B. S., Chester. Teacher. Chester. 

Edward Payson Stone, B. S., Canaan Centre. Assistant Chemist of Experi- 
ment Station. Durham, 

3 — 
1892. 

Percy Lovejoy Barker, B. S., Milford. Student in Thayer School of Civil 
Engineering. Hanover, 

Fred Driggs Fuller, B. S., Hanover. Assistant in Chemistry. Experiment 
Station. Durham, 

Arthur Bennerzett Hough, B. S., Lebanon. "Farmer. Lebanon, 

Edward Monroe Stone, B. S., Marlborough. Student in Thayer School of 
Civil Engineering. Hanover, 

4 — 



SUMMARY. 



Living. Dead. Total. 

Graduates (1871-92, inclusive) 136 7 143 

Clergymen 2 

Lawyers 5 

Physicians 13 

Professors of Agriculture 2 

Others connected with Agriculture 28 

Other teachers 8 

Civil and Mechanical Engineers . .12 

Architects 2 

Chemists 3 

Electrician I 

Journalist I 

Manufacturers and Mechanics 8 

Weather Bureau 9 

Business pursuits 38 

Unclassified 2 

Unknown 2 

Students in attendance, October, 1890, to October, 1892. .61 

Number connected with college, 1871 to 1892 (inclusive) , . 327 
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APPENDIX. 



ACTS RELATING TO THE NEW HAMPSHIRE COL- 
LEGE OF AGRICULTURE AND MECHANIC ARTS. 



An Act Donating Public Lands to the Several States and Territories 
which may Provide Colleges for the Benefit of Agriculture and 
the Mechanic Arts. 

Be it enacted by the Senate and House of Representatives of the 

United States of America in Congress assembled: 

Section i. That there be granted to the several States, for the 
purposes hereinafter mentioned, an amount of public land to be ap- 
portioned to each State, a quantity equal to thirty thousand acres for 
each senator and representative in Congress, to which the States are 
respectively entitled by the apportionment under the census of eigh- 
teen hundred and sixty; provided^ that no mineral lands shall be 
selected or purchased under the provisions of this act. 

Sect. 2. And be it further enacted ^ ihdX the land aforesaid after 
being surveyed shall be apportioned to the several States in sections 
or subdivisions of sections not less than one quarter of a section ; and 
whenever there are public lands in a State subject to sale at private 
entry at one dollar and twenty-five cents per acre, the quantity to 
which said State shall be entitled shall be selected from such lands 
within the limits of such State, and the secretary of the interior is 
hereby directed to issue to each of the States in which there is not the 
quantity of public lands subject to sale at private entry at one dollar 
and twenty-five cents per acre, to which said State may be entitled 
under the provisions of this act, land scrip to the amount in acres for 
the deficiency of its distributive share ; said scrip to be sold by said 
States, and the proceeds thereof applied to the uses and purposes pre- 
scribed in this act, and for no other use or purpose whatsoever; 
provided^ that in no case shall any State to which land scrip may thus 
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be issued be allowed to locate the same within the limits of any other 
State, or of any territory of the United States, but their assignees may 
thus locate said land scrip upon any of the unappropriated lands of the 
United States subject to sale at private entry at one dollar and twenty- 
five cents or less per acre ; and provided further^ that not more than 
one million acres shall be located by such assignees in any one of the 
States ; and provided further^ that no such location shall be made 
before one year from the passage of this act. 

Sect. 3. And be it further enacted^ that all the expenses of man- 
agement, superintendence, and taxes, from date of selection of said 
lands previous to their sales, and all expenses incurred in the manage- 
ment and disbursement of the moneys which may be received there- 
from, shall be paid by the States to which they may belong, out of the 
treasury of said States, so that the entire proceeds of the sale of said 
lands shall be applied without any diminution whatever to the purposes 
hereinafter mentioned. 

Sect. 4. And be it further enacted^ that all moneys derived from 
the sale of the lands aforesaid by the States to which the lands are 
apportioned, and from the sales of land scrip hereinbefore provided 
for, shall be invested in stocks of the United States, or of the States, 
or some other safe stocks, yielding not less than five per centum 
upon the par value of said stocks ; and that the moneys so invested 
shall constitute a perpetual fund, the capital of which shall remain for- 
ever undiminished (except so far as may be provided in section fifth 
of this act) and the interest of which shall be inviolably appropriated, 
by each State which may take and claim the benefit of this act, to the 
endowment, support, and maintenance of at least one college where the 
leading object shall be, without excluding other scientific and classical 
studies, and including military tactics, to teach such branches of learn- 
ing as are related to agriculture and the mechanic arts, in such man- 
ner as the legislatures of the States may respectively prescribe, in order 
to promote the liberal and practical education of the industrial classes 
in the several pursuits and professions in life. 

Sect. 5. And be it further enacted, that the grant of land and land 
scrip hereby authorized shall be made on the following conditions, to 
which, as well as to the provisions hereinbefore contained, the previous 
assent of the several States shall be signified by legislative acts : 

First, If any portion of the ftind invested, as provided by the fore- 
going section, or any portion of the interest thereon, shall, by any 
action or contingency, be diminished or lost, it shall be replaced by 
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the State to which it belongs, so that the capital of the fund shall re- 
main forever undiminished ; and the annual interest shall be regularly 
applied without diminution to the purposes mentioned in the fourth 
section of this act, except that a sum not exceeding ten per centum 
upon the amount received by any State under the provisions of this act 
may be expended for the purchase of lands for sites or experimental 
£uins, whenever authorized by the respective legislatures of said 
State. 

Second. No portion of said fund, nor the interest thereon, shall be 
applied, directly or indirectly, under any pretence whatever, to the pur- 
chase, erection, preservation, or repair of any building or buildings. 

Third, Any State which may take and claim the benefit of the 
provisions of this act shall provide, within five years, at least not less 
than one college, as described in the fourth section of this act, or the 
grant to such State shall cease ; and said State shall be bound to pay 
to the United States the amount received for any land previously sold, 
and that the title to purchasers under the State shall be valid. 

Fourth, An annual report shall be made regarding the progress of 
each college, recording any improvements and experiments made, with 
their cost and results, and such other matters, including state, indus- 
trial, and economical statistics, as may be supposed useful ; one copy 
of which shall be transmitted by mail free, by each, to all the other 
colleges which may be endowed under the provisions of this act, and 
also one copy to the secretary of the interior. 

Fifth, When lands shall be selected from those which have been 
raised to double the minimum price in consequence of railroad grants, 
they shall be computed to the States at the maximum price, and the 
number of acres proportionally diminished. 

Sixth, No State while in a condition of rebellion or insurrection 
against the government of the United States shall be entitled to the 
benefit of this act. 

Seventh, No State shall be entitled to the benefits of this act un- 
less it shall express its acceptance thereof by its Legislature within 
two years from the date of its approval by the President. 

Sect. 6. And be it further enacted^ that land scrip issued under 
the provisions of this act shall not be subject to location until after the 
first day of January, one thousand eight hundred and sixty-three. 

Sect. 7. And be it further enacted^ that the land officers shall 
receive the same fees for locating land scrip issued under the provisions 
of this act as is now allowed for the location of military bounty land 
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warrants under existing laws ; provided^ their maximum compensation 
shall not be thereby increased. 

Sect. 8. And be it further enacted^ that the governors of the sev- 
eral States to which scrip shall be issued under this act shall be 
required to report annually to Congress all sales made of such scrip 
until the whole shall be disposed of, the amount received for the 
same, and what appropriation has been made of the proceeds. 

[Approved July 2, 1862.] 

An Act for the Reception of a Grant of Land by Congress, and to 
Create a Fund for the Promotion of Education in Agriculture and 
the Mechanic Arts. 

Be it enacted by the Senate and House of Representatives in General 

Court convened : 

Section i. The State of New Hampshire hereby accepts the 
grant made to it by Congress, according to the provisions of an 
act donating public lands to the several States and Territories, which 
may provide colleges for the benefit of agriculture and the mechanic 
arts, approved July 2, 1862, and the governor is hereby authorized 
and instructed to give due notice thereof to the secretary of the inte- 
rior, or other proper officer of the government of the United States. 

Sect. 2. The governor is hereby authorized and instructed to 
receive by himself, or his order, from the secretary of the interior, or 
any other officer authorized to issue the same, all the land scrip to 
which this State may be entitled by the provisions of the before- 
mentioned act of Congress. 

Sect. 3. The governor, by and with the advice and consent of the 
council, is hereby authorized and instructed to appoint a commissioner, 
whose duty it shall be to take charge of the scrip received by this 
State, and to sell and transfer the same on terms to be approved by 
the governor and council ; provided, that no scrip shall be transferred 
and delivered to any purchaser thereof until the same shall have been 
fully paid for, and said commissioner shall pay the moneys so received 
to the treasurer of the State. Said commissioner shall give a bond 
with sufficient sureties, in the penal sum of twenty-five thousand dol- 
lars, to be approved by the governor and council, that he will faithfully 
perform the duties of his office, and shall render full and accurate 
returns to them at the end of every six months, or oftener, if required 
to do so by them, of his proceedings under this act. The compen- 
sation of said commissioner shall be fixed by the governor and council. 
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and the governor is hereby authorized to draw his warrants on the 
treasury for the same, and for all other i^ecessary expenses arising out 
of the management and sale of said scrip. 

Sect. 4. The treasurer shall hold all the moneys received for the 
sale of said scrip and shall invest the same in accordance with the 
provisions of the fourth section of the before-mentioned act of Con- 
gress. The money so invested shall constitute a separate and perpet- 
ual fund, to be entitled, •• The fund for the promotion of education in 
agriculture and the mechanic arts," which shall be appropriated and 
the interest used in such manner as the Legislature shall prescribe, and 
in accordance with the aforesaid act of Congress, and with which a 
special office and bank account shall be kept, so that the moneys shall 
not be intermingled with ordinary funds of the State ; and of the state 
and condition of said fund, the treasurer shall make an annual report 
to the Legislature. 

Sect. 5. The governor, with the advice and consent of the council, 
is hereby authorized and instructed to appoint a committee consisting 
of ten persons, one from each county, who, from their profession and 
pursuits, may in their judgment be best qualified for the duty, who 
shall, after the fullest inquiry and consultation, prepare a scheme for 
the establishment of a college for education in agriculture and the 
mechanic arts, and make a printed report thereon to the Legislature at 
its next June session. The compensation of said committee for their 
labor and expenses shall be determined by the governor and council, 
and the governor is hereby authorized to draw his warrants on the 
treasury for the same, on receiving their report. 

Sect. 6. This act shall take effect upon its passage. 

[Approved July 9, 1863.] 



An Act to incorporate the New Hampshire College of Agriculture and 
the Mechanic Arts. 

Be it enacted by the Senate and House of Representatives in General 

Court convened: 

Section i . That a college is hereby established, incorporated, and 
made a body politic and corporate, by the name of the New Hamp- 
shire College of Agriculture and the Mechanic Arts, whose leading 
object shall be, without excluding other scientific and classical studies, 
and including military tactics, to teach such branches of learning as 
are related to agriculture and the mechanic arts, in conformity to an 
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act of Congress, entitled, ** An act donating land to the several States 
and Territories which may provide colleges for the benefit of agncul- 
ture and the mechanic arts, approved July 2, 1862," and by that name 
may sue and be sued, prosecute and defend to final judgment and ex- 
ecution, and shall be vested with all the powers and privileges and be 
subject to all the liabilities incident to corporations of a similar nature. 

Sect. 2. The general government of this college shall be vested in 
nine trustees, five of whom shall be appointed, one from each coun- 
cilor district, and commissioned by the governor, with the advice of 
the council, and four by the trustees of Dartmouth College, and be so 
classified and commissioned that the offices of three trustees shall 
become vacant annually. 

Sect. 3. The trustees shall appoint a secretary, who shall keep a 
full and fair record of their proceedings, and a treasurer, who shall 
give bonds to the faithful discharge of his duties, in such sum as the 
trustees may require ; and may receive such compensation for his services 
as they may deem reasonable. They shall also appoint a faculty of 
instruction, prescribe their duties, and invest them with such powers, 
for the immediate government and management of the institution, as 
they may deem most conducive to its best interests. 

Sect. 4. No trustee shall receive any compensation for his services, 
but expenses reasonably incurred by him shall be paid by the college. 

Sect. 5. The trustees shall make an annual report to the Legis- 
lature of the financial condition, of the operations and progress of the 
college, recording any improvements and experiments made, with their 
cost and results, including state, industrial, and economical statistics, 
as may be supposed useful ; one copy of which shall be transmitted by 
mail, free, to all the other colleges which may be endowed under the 
provisions of the act of Congress hereinbefore mentioned, and also 
one copy to the United States secretary of the interior. 

Sect. 6. The trustees are authorized and empowered to locate and 
establish the college incorporated by this act, at Hanover, in this 
State, in connection with Dartmouth College, and with that corpora- 
tion to make all necessary contracts, in relation to the terms of con- 
nection therewith, subject to be terminated upon a notice of one year, 
given at any time after fourteen years, and to its furnishing to the Col- 
lege of Agriculture and the Mechanic Arts the free use of an experi- 
mental farm, of all requisite buildings, of the libraries, laboratories, 
apparatus, and museums of said Dartmouth College, and for supplying 
such instruction, in addition to that furnished by its professors and 
teachers, as the best interests of its students may require ; and also as 
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to any legacy said Dartmouth College may receive from the estate of 
the late David Culver. The said trustees are also authorized and 
directed to furnish, so far as may be practicable, free tuition to indi- 
gent students of the college, and to make provision for the delivery of 
free lectures in different parts of the State upon subjects pertaining to 
agriculture and the mechanic arts. 

Sect. 7. All funds derived from the sale of the land scrip issued 
to the State of New Hampshire by the United States, in pursuance 
of the act of Congress hereinbefore mentioned, shall be invested in 
registered bonds of the State of New Hampshire, or of the United 
States, which shall be delivered to the state treasurer, who shall have 
the custody of the same, and pay over the income thereof, as it may 
accrue, to the treasurer of the College of Agriculture and the Mechanic 
Arts. 

Sect. 8. His Excellency the Governor may call the first meeting of 
the trustees by sending to each a written or printed notice of the time 
and place of holding the same, ten days before the day of meeting. 
Sect. 9. This act shall take effect upon its passage. 

AUSTIN F. PIKE. 
Speaker oftke House of Representatives. 
DANIEL BARNARD, 

President oftke Senate, 
[Approved July 7, 1866.] 

FREDERICK SMYTH, 

Governor, 

An Act to Promote the Interests of the New Hampshire College of 
Agriculture and the Mechanic Arts. 

Be it enacted by the Senate and House of Representatives in General 

Court convened : 

Section i . The sum of fifteen thousand dollars is hereby appro- 
priated, to be paid out of any money in the treasury, for the purpose 
of erecting and furnishing, in cooperation with the trustees of Dart- 
mouth College, at Hanover, in the county of Grafton, a suitable build- 
ing for the accommodation of the New Hampshire College of Agricul- 
ture and the Mechanic Arts, the same to contain a chemical laboratory 
and lecture room, an agricultural and mechanical museum, recitation 
rooms, library room, and other appropriate and serviceable apartments 
for the use of the College of Agriculture and its students ; and the 
governor is authorized to draw his warrants upon the treasurer for such 
8 
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portions of said sums as may from time to time be needed in the process 
of the work of erecting, completing, and furnishing said building, 
whenever he shall receive satisfactory evidence that the trustees of 
Dartmouth College have appropriated and set apart the sum of twenty- 
five thousand dollars to be expended thereon, on the part of said 
Dartmouth College. 

Sect. 2. Said building shall be erected by the trustees of said 
Dartmouth College, on a site and according to a plan to be selected 
and fixed upon by a committee consisting of the presidents of both 
boards of trustees and two other gentlemen, one of whom shall be 
appointed by the trustees of the New Hampshire College of Agricul- 
ture and the Mechanic Arts, and the other by the trustees of Dart- 
mouth College, said committee to have the oversight and direction of 
the entire work of constructing, erecting, completing, and furnishing 
said building, which, when finished, shall be designated and known 
by the name of Culver Hall, in honor of the late General David 
Culver. 

Sect. 3. One floor of said building shall contain a well appointed 
laboratory, which shall be for the joint use of said New Hampshire 
College of Agriculture and the Mechanic Arts and of Dartmouth Col- 
lege, and the necessary expense of maintaining said laboratory, in a 
suitable working condition, shall be paid by each of said colleges, in 
proportion to the actual use of said laboratory by said colleges. 

Sect. 4. If the trustees of Dartmouth College shall deem it advis- 
able to place in said building any collections they now have, or may 
hereafter obtain, with the design of rendering the agricultural and 
mechanical museum more complete for the purposes of instruction in all 
departments of said college, they shall have the right so to do ; and if 
it is found desirable to place collections belonging to both colleges in 
the same rooms or cases, each specimen shall be distinctly marked with 
the name of the college to which it belongs, and no essential change 
shall be made in the arrangement or classification of collections 
belonging to either college without the consent of the faculty of that 
college. Any professor in the New Hampshire College of Agriculture 
and the Mechanic Arts or in the academic department of Dartmouth 
College shall, under proper regulations, have free access to all such 
collections for the purposes of instruction and illustration. Each 
college may occupy for its collections not exceeding one half of the 
whole space devoted to that purpose ; and the members of the senior 
class in said New Hampshire College of Agriculture and the Mechanic 
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Arts shall be admitted to the lectures on anatomy, physiology, and 
chemistry in Dartmouth College on the same terms as the senior 
class in the academical department in Dartmouth College is admitted. 

Sect. 5. The academic department of Dartmouth College shall 
have free use of the lecture, recitation, and other rooms for all 
required instruction in any department of mineralogy, geology, or 
natural history, not to interfere with the established course of instruc- 
tion in the College of Agriculture and the Mechanic Arts. The 
expenses of warming, lighting, and keeping in repair the whole of said 
building shall be borne by the two colleges in proportion to the use 
each may make of the same. The care and keeping of said building 
shall be committed to the president and faculty of the New Hampshire 
College of Agriculture and the Mechanic Arts. 

Sect. 6. The appropriation hereinbefore provided for is made upon 
the distinct understanding and agreement of the trustees of Dart- 
mouth College, that if at any time hereafter the connection between 
said Dartmouth College and the New Hampshire College of Agriculture 
and the Mechanic Arts shall be dissolved, said trustees of Dartmouth 
College, upon the State relinquishing all claim to said building and the 
Legislature requesting them so to do, shall refund to the State the said 
sum of fifteen thousand dollars. 

Sect. 7. This act shall take effect upon its passage. 

[Approved July 9, 1869.] 



An Act to establish Agricultural Experiment Stations in connection 
with the Colleges established in the Several States under the pro- 
visions of an Act approved July second, eighteen hundred and sixty 
two, and of the Acts supplementary thereto. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled: 

Section i . That in order to aid in acquiring and diffusing among 
the people of the United States useful and practical information on 
subjects connected with agriculture, and to promote scientific investiga- 
tion and experiment respecting the principles and applications of agri- 
cultural science, there shall be established, under direction of the col- 
lege, or colleges, or agricultural department of colleges in each State 
or Territory established, or which may hereafter be established, in ac- 
cordance with the provisions of an act approved July second, eighteen 
hundred and sixty-two, entided ** An act donating public l^nds to the 
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several States and Territories which may provide colleges for the ben- 
efit of agriculture and the mechanic arts," or any of the supplements to 
said act, a department to be known and designated as an " agricul- 
tural experiment station " ; providedy that in any State or Territory 
in which two ^uch colleges have been or may be so established the 
appropriation hereinafter made to such State or Territory shall be 
equally divided between such colleges, unless the Legislature of such 
State or Territory shall othenvise direct. 

Sect. 2. That it shall be the object and duty of said experiment 
stations to conduct original researches or verify experiments on the 
physiology of plants and animals ; the diseases to which they are 
severally subject, with the remedies for the same ; the chemical com- 
position of useful plants at their different stages of growth ; the com- 
parative advantages of rotative cropping as pursued under a var)'ing 
series of crops ; the capacity of new plants or trees for acclimation ; 
the analysis of soils and water ; the chemical composition of manures 
natural or artificial, with experihients designed to test their compara- 
tive effects on crops of different kinds ; the adaptation and value of 
grasses and forage plants; the composition and digestibility of the 
different kinds of food for domestic animals ; the scientific and eco- 
nomic questions involved in the production of butter and cheese ; and 
such other researches or experiments bearing directly on the agricul- 
tural industry of the United States as may in each case be deemed 
advisable, having due regard to the varying conditions and needs of 
the respective States or Territories. 

Sect. 3. That in order to secure, as far as practicable, uniformity 
of methods and results in the work of said stations, it shall be the duty 
of the United States commissioner of agriculture to furnish forms, as 
far as practicable, for the tabulation of results of investigation or ex- 
periments ; to indicate, from time to time, such lines of inquiry as to 
him shall seem most important ; and, in general, to furnish such 
advice and assistance as will best promote the purposes of this 
act. It shall be the duty of each of said stations, annually, on or be- 
fore the first day of February, to make to the governor of the State or 
Territory in which it is located a full and detailed report of its opera- 
tions, including a statement of receipts and expenditures, a copy of 
which report shall be sent to each of said stations, to the said com- 
missioner of agriculture, and to the secretary of the treasury of the 
United States. 

Sect. 4. That bulletins or reports of progress shall be published at 
said stations at least once in three months, one copy of which shall be 
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sent to each newspaper in the States or Territories in which they are 
respectively located, and to such individuals actually engaged in faim- 
ing as may request the same, and as far as the means of the station 
will permit. Such bulletins or reports and the annual reports of said 
stations shall be transmitted iii the mails of the United States free of 
charge for postage, under such regulations as the postmaster-general 
may from time to time prescribe. 

Sect. 5. That for the purpose of paying the necessary expenses of 
conducting investigations and experiments and printing and distributing 
the results as hereinbefore prescribed, the sum of fifteen thousand dollars 
per annum is hereby appropriated to each State, to be specially provided 
for by Congress in the appropriations from year to year, and to each 
Territory entitled under the provisions of section eight of this act, out 
of any money in the treasury proceeding from the sales of public 
lands, to be paid in equal quarterly payments, on the first day of Jan- 
uaT}% April, July, and October in each year, to the treasurer or other 
officer duly appointed by the governing boards of said colleges to 
receive the same, the first payment to be made on the first day of Oc- 
tober, eighteen hundred and eighty seven ; provided, however , that 
out of the first annual appropriation so received by any station an 
amount not exceeding one fifth may be expended in the erection, en- 
largement, or repair of a building or buildings necessary for carrying 
on the work of such station ; and thereafter an amount not exceeding 
five per centum of such annual appropriation may be so expended. 

Sect. 6. That whenever it shall appear to the secretary of the 
treasury from the annual statement of receipts and expenditures of any 
of said stations that a portion of the preceding annual appropriation 
remains unexpended, such amount shall be deducted from the next 
succeeding annual appropriation to such station, in order that the 
amount of money appropriated to any station shall not exceed the 
amount actually and necessarily required for its maintenance and sup- 
port. 

Sect. 7. That nothing in this act shall be construed to impair or 
modify the legal relation existing between any of the said colleges and 
the government of the States or Territories in which they are respec- 
tively located. 

Sect. 8. That in States having colleges entitled under this section 
to the benefits of this act and having also agricultural experiment sta- 
tions established by law separate from said colleges, such States shall 
be authorized to apply such benefits to experiments at stations so 
established by such States ; and in case any State shall have estab- 
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lished under the provisions of said act of July second aforesaid, an 
agricultural department or experimental station, in connection with any 
university, college, or institution not distinctively an agricultural college 
or school, and such State shall have established or shall hereafter 
establish a separate agricultural college or school, which shall have 
connected therewith an experimental farm or station, the legislature of 
such State may apply in whole or in part the appropriation by this act 
made, to such separate agricultural college or school, and no legislature 
shall by contract expressed or implied disable itself from so doing. 

Sect. 9. That the grants of money authorized by this act are made 
subject to the legislative assent of the several States and Territories to 
the purposes of said grants ; provided, that payment of such install- 
ments of the appropriation herein made as shall become due to any 
State before the adjournment of the regular session of its legislature 
meeting next after the passage of this act shall be made upon the 
assent of the governor thereof duly certified to the secretary of the 
treasury. 

Sect. 10. Nothing in this act shall be held or construed as binding 
the United States to continue any payments from the treasury to any 
or all the States or institutions mentioned in this act, but Congress 
may at any time amend, suspend, or repeal any or all the provisions of 
this act. 

[Approved March 2, 1887.] 

An Act to apply a portion of the proceeds of the Public Lands to the 
more complete Endowment and Support of the Colleges for the 
benefit of Agriculture and the Mechanic Arts established under the 
provisions of an Act of Congress approved July second, eighteen 
hundred and sixty- two. 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled: 

Section i . That there shall be, and hereby is, annually appropri- 
ated, out of any money in the treasury not otherwise appropriated, 
arising from the sales of public lands, to be paid as hereinafter pro- 
vided, to each State and Territory for the more complete endowment 
and maintenance of colleges for the benefit of agriculture and the 
mechanic arts now established, or which may be hereafter established, 
in accordance with an act of Congress approved July second, eighteen 
hundred and sixty-two, the sum of fifteen thousand dollars for the year 
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ending June thirtieth, eighteen hundred and ninety, and an annual 
increase of the amount of such appropriation thereafter for ten years 
by an additional sum of one thousand dollars over the preceding year, 
and the annual amount to be paid thereafter to each State and Terri- 
tory shall be twenty-five thousand dollars to be applied only to instruc- 
tion in agriculture, the mechanic arts, the English language, and the 
various branches of mathematical, physical, natural, and economic sci- 
ence, with special reference to their applications in the industries of 
life, and to the facilities for such instruction ; provided^ that no money 
shall be paid out under this act to any State or Territory for the sup- 
port and maintenance of a college where a distinction of race or color 
is made in the admission of students, but the establishment and main- 
tenance of such colleges separately for white and colored students shall 
be held to be a compliance with the provisions of this act if the funds 
received in such State or Territory be equitably divided as hereinafter 
set forth ; provided^ that in any State in which there has been one col- 
lege established in pursuance of the act of July second, eighteen hun- 
dred and sixty-two, and also in which an educational institution of like 
character has been established, or may be hereafter established, and is 
now aided by such State from its own revenue, for the education of 
colored students in agriculture and the mechanic arts, however named 
or styled, or whether or not it has received money heretofore under 
the act to which this act is an amendment, the legislature of such State 
may propose and report to the secretary of the interior a just and equi- 
table division of the fund to be received under this act between one 
college for white students and one institution for colored students 
established as aforesaid, which shall be divided into two parts and 
paid accordingly, and thereupon such institution for colored students 
shall be entitled to the benefits of this act and subject to its provisions, 
as much as it would have been if it had been included under the act 
of eighteen hundred and sixty-two, and the fulfillment of the foregoing 
provisions shall be taken as a compliance with the provision in refer- 
ence to separate colleges for white and colored students. 

Sect. 2. That the sums hereby appropriated to the States and 
Territories for the further endowment and support of colleges shall be 
annually paid on or before the thirty-first day of July of each year, by 
the secretary of the treasury, upon the warrant of the secretary of the 
interior, out of the treasury of the United States, to the state or ter- 
ritorial treasurer, or to such officer as shall be designated by the laws 
of such State or Territory to receive the same, who shall, upon the 
order of the trustees of the college, or the institution for colored stu- 
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dents, immediately pay over said sums to the respective colleges or 
other institutions entitled to receive the same, and such treasurers shall 
be required to report to the secretary of agriculture and to the secretary 
of the interior, on or before the first day of September of each year, a 
detailed statement of the amount so received and of its disbursement. 
The grants of moneys authorized by this act are made subject to the 
legislative assent of the several States and Territories to the purpose 
of said grants ; provided, that payments of such installments of the 
appropriation herein made as shall become due to any State before 
the adjournment of the regular session of legislature meeting next after 
the passage of this act shall be made upon the assent of the governor 
thereof, duly certified to the secretary of the treasury. 

Sect. 3. That if any portion of the moneys received by the desig- 
nated officer of the State or Territory for the further and more com- 
plete endowment, support, and maintenance of coUeges, or of institu- 
tions for colored students, as provided in this act, shall, by any action 
or contingency, be diminished or lost, or be misapplied, it shall be 
replaced by the State or Territory to which it belongs, and until so 
replaced no subsequent appropriation shall be apportioned or paid to 
such State or Territory ; and no portion of said moneys shall be applied 
directly or indirectly, under any pretense whatever, to the purchase, 
erection, preservation, or repair of any building or buildings. An 
annual report by the president of each of said colleges shall be made 
to the secretary of agriculture, as well as to the secretary of the inte- 
rior, regarding the condition and progress of each college, including 
statistical information in relation to its receipts and expenditures, its 
library, the number of its students and professors, and also as to any 
improvements and experiments made under the direction of any experi- 
ment stations attached to said colleges, with their costs and results, 
and such other industrial and economical statistics as may be regarded 
as useful, one copy of which shall be transmitted by mail free to all 
other colleges further endowed under this act. 

Sect. 4. That on or before the first day of July in each year, afier 
the passage of this act, the secretary of the interior shall ascertain and 
certify to the secretary of the treasury as to each State and Territory 
whether it is entitled to receive its share of the annual appropriation 
for colleges, or of institutions for colored students, under this act, and 
the amount which thereupon each is entitled, respectively, to receive. 
If the secretary of the interior shall withhold a certificate from any 
State or Territory of its appropriation the facts and reasons therefor 
shall be reported to the president, and the amount involved shall be 
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kept separate ia the treasury until the close of the next Congress, in 
order that the State or Territory may, if it should so desire, appeal to 
Congress from the determination of the secretary of the interior. If 
the next Congress shall not direct such sum to be paid it shall be cov- 
ered into the treasury. And the secretary of the interior is hereby 
charged with the proper administration of this law. 

Sect. 5. That the secretary of the interior shall annually report to 
Congress the disbursements which have been made in all the Slates 
and Territories, and also whether the appropriation of any State or 
Territory has been withheld, and if so, the reasons therefor. 

Sect. 6. Congress may at any time amend, suspend, or repeal any 
or all of the provisions of this act. 

[Approved August 30, 1890.] 

An Act giving legislative assent to the Purpose of the Grants of Money made 
under the Act of Congress approved August 30, 1890, for the Benefit of the 
College of Agriculture and the Mechanic Arts. 

Be it enacted by the Senate and Hotise of Representatives in General Court 

convened : 

Section i. That the Legislature of said State of New Hampshire hereby 
gives its assent to the purpose of and accepts for the benefit of the New 
Hampshire College of Agriculture and the Mechanic Arts the grants of money 
authorized by act of Congress, approved August 30, 1890, for the further en- 
dowment and support of the colleges for the benefit of agriculture and the 
mechanic arts and " to be applied only to instruction in agriculture, the 
mechanic arts, the English language, and the various branches of mathemat- 
ical, physical, natural, and economic science, with special reference to their 
applications in the industries of life and the facilities for such instruction," 
as provided in said act of Congress. 

Sect. 2. That the treasurer of the New Hampshire College of Agriculture 
and the Mechanic Arts is hereby designated and authorized to receive all 
grants of money made to this State under the provisions of said act of Con- 
gress. 

Sect. 3. This act shall take effect from and after its passage. 

[Approved February 13, 1891.] 

An Act to accept the Provisions of the Thompson Will, and to Provide for 
the present Disposition of the Funds. 
Whrreas, Benjamin Thompson, late of Durham in this State, died Jan- 
uary 30, 1890, leaving a will and codicils thereto, which have been proved, ap- 
proved, and allowed by the probate court of the county of Strafford, by which 
he devised a large share of his property to the State of New Hampshire, in 
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trust, for the establishment and maintenance of a school or college, to be 
located on his " Warner Farm," in said Durham, wherein there shall be thor- 
oughly taught, both in the schoolroom and in the Beld, the theory and practice 
of agriculture and other sciences connected therewith, and wherein there may 
be taught such other arts and sciences as may be necessary to enable the State 
to fully avail itself of the donation of land made by the act of the Congress 
of the United States approved July 2, 1862, entitled, "An act donating land 
to the several States and Territories which may provide colleges for the benefit 
of agriculture and the mechanic arts " ; and. 

Whereas, Said bequest is made subject to certain provisos, conditions, 
and limitations set forth in the will and the codicils thereto, to which reference 
is made for the particulars thereof; and. 

Whereas, By one of said conditions it is provided that said bequest shall 
become null and void if the State does not accept the trust within two years 
from the time of the decease of said Thompson; now, therefore, 



Be it enacted by the Senate and House of Representatives in General Court 

convened: 

Section i. That the State of New Hampshire does hereby gratefully accept 
said bequest, subject to the provisos, conditions, and limitations set forth in 
said will, as modified by the codicils thereto, and, in consideration thereof, 
does hereby promise to execute said trust in accordance with the terms of said 
will. 

Sect. 2. The State, in compliance with the requirements of said will and 
codicils, promises and guarantees to appropriate and does hereby appropriate 
annually, for the term of twenty years from and after said Thompson's death, 
such sum as will pay a net annual compound interest of four per cent per 
annum upon the amount of the appraised value of the estate bequeathed and 
devised to the State as aforesaid, aside from the real estate situated in said 
Durham, after deducting therefrom the legacies given by the codicils to said 
will, and does hereby authorize and direct the state treasurer to credit said 
sums to the trust fund, as provided in the fourth section of this chapter. 

Sect. 3. The State, in further compliance with the requirements of said will 
and codicils, promises and guarantees to appropriate, and does hereby appro- 
priate annually for the term of twenty years from and after said Thompson's 
death, the sum of three thousand dollars, and such further sum as will pay a net 
annual compound interest of four per cent per annum upon said annual ap- 
propriations from the dates when they severally become a part of the trust 
fund until the expiration of said term of twenty years; and does hereby author- 
ize and direct the state treasurer to credit said sums to the trust fund, as 
provided in the following section. 

Sect. 4. The state treasurer, upon receipt of the estate devised to it by said 
will and codicils, shall open two accounts in a book provided for the purpose, 
as follows : He shall open one account with " The Benjamin Thompson Trust 
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Fund," and shall credit therein to said fund, under date of January 30, 1891, 
the amount of the appraised value of the estate received by the State, by virtue 
of said Thompson's will, together with a sum equal to four per cent upon said 
appraised value (not including the real estate situated in said Durham), 
and on the thirtieth day of January in each year thereafter until and including 
January, 1910, excepting when such day falls on Sunday, and in such cases on 
the day preceding, he shall credit to said account a sum equal to four per cent 
upon the total amount of said trust fund, excepting the appraised value of 
the real estate in said Durham, after the credits of the preceding year have 
been made. He shall open the other account with "The Benjamin Thomp- 
son State Trust Fund," and shall credit therein to said fund, under date of 
January 30, 1 891, the sum of three thousand dollars, together with a sum equal 
to four per cent upon said sum of three thousand dollars, and on the thirtieth 
day of January in each year thereafter until and including January, 1910, ex- 
cepting when such day falls on Sunday, and in such cases on the day preced- 
ing, he shall credit to said account a sum equal to four per cent upon the total 
amount of said trust fund after the credits of the preceding year have been 
made. 

Sect. 5. The accounts so made shall represent the amount of the trust funds 
in the possession of the State; and the State guarantees to preserve them intact 
and unimpaired until they shall become available for opening and maintaining 
said school or college, and then to administer them as required by said will. 

Sect. 6. The state treasurer is hereby authorized to receive from the execu- 
tors of said will the money, notes, bonds, stocks, and evidences of debt com- 
ing to the State by virtue of the will and lo give proper discharges therefor in 
the name of the State. 

Sect. 7. If any notes, bonds, stocks, or evidences of debt shall come to the 
state treasurer from said executors as a part of said estate, he may, with the 
approval of the governor and council, convert the same into money, — selling 
the stocks and bonds by auction at the Boston stock exchange, or such other 
place in Boston as property of that kind is usually sold. 

Sect. 8. All notes, bonds, stocks, and other evidences of debt coming into 
the possession of the treasurer and not converted into money as aforesaid shall 
be transferred to the State and be carefully preserved by the treasurer. The 
governor and council may authorize any person to vote upon any of such 
stocks at meetings of stockholders of the corporations to which the stocks 
appertain, and may authorize a sale and transfer thereof whenever they deem 
it to be for the interest of the State. 

Sect. 9. The governor and council are authorized to sell and convey any 
real estate coming to the State by virtue of the said will, which the State has 
power to sell, in such manner and at such time as they shall think for the in- 
terest of the State, and may make and execute in the name of the State proper 
conveyances thereof, upon payment of the consideration therefor to the state 
treasurer. 

Sect. 10. All money received from the sources aforesaid shall he used as 
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soon as practicable after its receipt in paying and retiring outstanding indebt- 
edness of the State ; and the state treasurer shall keep an itemized and true 
account of all money and securities of any kind su received and of the dis- 
position made of the same and of the proceeds thereof, and shall give a full 
account thereof in his annual reports, and shall state in each annual report 
the exact condition of said funds. 

Sect. ii. The board of agriculture is hereby authorized and directed in 
behalf of the State to receive possession of the real estate in Durham coming 
to the State by virtue of said will, and to care for, control, and manage it 
until it is needed for the uses of the school or college to be established as pro- 
vided in the will. 

Sect, i 2. The board shall make report of their doings in respect to such 
real estate in their annual reports. 

Sect, i 3. In case the State shall desire to establish said school or college 
at any time before the expiration of twenty years from the time of the decease 
of the said Thompson, it shall, before using any of either of the funds afore- 
said, raise and set apart such sums of money as will make said funds equal in 
amount to what said funds would becon^e if accumulated during twenty ^ears; 
and having thus raised and set apart such sums of money, the State shall there- 
after be relieved from the obligation of appropriating annually for the balance 
of the said term of twenty years the said sum of three thousand dollars, and 
guaranteeing the net annual compound interest of four per cent thereon; and 
t the State shall also be thereafter relieved from the obligation to provide for or 
guarantee any interest upon the amount of the appraised value of said estate, 
as hereinbefore provided. 

Sect. 14. The governor and council are authorized, in behalf of the State, 
to make and enter into such further stipulations with the executors of said 
will and to give such further guarantees as the executors shall require to 
secure the objects intended by said Thompson to be secured by his said will 
and codicils, and to affix the name and seal of the State thereto, and to do all 
other acts that may become necessary to secure the rights of the State under 
said will. 

Sect. 15. The said will and codicils shall be recorded in the office of the 
secretary of state. 

Sect. x6. This act shall take effect and be in force from and after its 
passage. 

[Approved March 5, 189 1.] 
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An Act providing for the removal of the New Hampshire College of Agri- 
cultare and the Mechanic Arts from Hanover to Durhami and for other 
purposes. 

Be it enacted by the Senate and House of Representatives in General Court 

convened: 

Section i. The trustees of the New Hampshire College of Agriculture and 
the Mechanic Arts, located at Hanover, in this State, are hereby instructed 
and required to terminate the location and agreement made and concluded on 
the 7th day of April, eighteen hundred and sixty-eight, between the said New 
Hampshire College of Agriculture and the Mechanic Arts and Dartmouth 
College, by giving one year's notice of such termination, in writing, to the 
trustees of Dartmouth College as soon as practicable after the time when this 
act shall take effect, in accordance with the terms of said agreement and of 
the act of incorporation of said New Hampshire College of Agriculture and 
the Mechanic Arts. 

Sect. 2. Upon the termination of the location and agreement aforesaid, the 
said New Hampshire College of Agriculture and the Mechanic Arts and the 
Experiment Station connected therewith, shall be removed from Hanover to 
and located upon the " Warner farm," so called, of the late Benjamin Thomp- 
son, in the town of Durham, devised by the said Thompson to the State of 
New Hampshire by his last will and testament. 

Sect. 3. The trustees of the New Hampshire College of Agriculture and 
the Mechanic Arts are hereby authorized and directed to sell, at public or pri- 
Tate sale, the real estate, with the buildings thereon, acquired by them by the 
deed of John Conant, dated September 16, 1870, and recorded in the Grafton 
County registry of deeds, book 324, page 87, and all other real estate owned 
by said college in the town of Hanover, reserving the right to occupy the 
same until the removal of said college as hereinbefore provided, and to invest 
the proceeds of such sales, so far as the same shall be derived from the sale of 
the land conveyed to said college by said Conant, in accordance with the 
terms expressed in his said deed, and the balance of said proceeds in aid of 
the erection and furnishing of buildings for the use of said college upon said 
Warner farm. 

Sect. 4. Upon the termination of the location and agreement aforesaid, 
the State shall and it does hereby relinquish to the trustees of Dartmouth Col- 
lege all claim to the building known as Culver Hall, erected at Hanover in 
cooperation with the trustees of Dartmouth College, under the provisions and 
authority of section 6 of an act approved July 9, 1869, entitled "An act, to 
promote the interests of the New Hampshire College of Agriculture and the 
Mechanic Arts,'.' and thereupon the said trustees of Dartmouth College are 
hereby requested to refund to the State the sum of fifteen thousand dollars 
appropriated by the act aforesaid in aid of the erection and furnishing of said 
Culver Hall. The said sum of fifteen thousand dollars, when the same shall 
be refunded to the State, shall be and is hereby appropriated in aid of the 



Digitized by VjOOQIC 



126 COLLEGE OF AGRICULTURE 

erection and furnishing of the buildings required for the use of said college 
upon said Warner farm. 

Sect. 5. The general government of said College of Agriculture and 
Mechanic Arts is vested in a board of thirteen trustees, and all vacancies here- 
after occurring in said board shall be filled as follows : The governor of the 
State and the president of said college shall be trustees ex officio. The alumni 
of said college may elect one trustee in such manner as said board may pre- 
scribe. He shall be a resident of the State and his term of ofiice shall be three 
years. All other trustees shall be appointed by the governor with the advice 
of the council, one at least from each councilor district, and so classified and 
commissioned that the ofHce of three trustees shall become vacant annually. 
Not more than five of the trustees appointed by the governor and council shall 
belong to the same political party, and at least seven of them shall be practical 
farmers. Seven members shall constitute a quorum for doing business, and 
not less than seven affirmative votes shall be required to elect a president of 
said college. 

Sect. 6. The sum of one hundred thousand dollars is hereby appropriated 
for the removal of said college from Hanover to Durham, and the erection and 
maintenance of suitable buildings for the purposes of said college, and the 
treasurer of the State is hereby authorized, under the direction of the governor 
and council, to issue bonds or certificates of indebtedness in the name and in 
behalf of the State, for the whole or any part of said sum, in the same manner 
and subject to the same conditions as are provided in the act approved March 
19, 1 89 1, entitled **An act to provide for re-funding maturing bonds and 
authorizing a temporary loan," and said bonds or certificates of indebtedness 
issued by authority of said act, and those issued by authority of this act, are 
hereby consolidated into one series, and the governor is authorized to draw his 
warrant on the treasurer for said sum from time to time as the same shall be 
needed, and the same shall be paid to the treasurer of said College of Agri- 
culture and the Mechanic Arts, and expended under the direction of the trus- 
tees of said college. 

Sect. 7. Section 11 of the act approved March 5, 1891, entitled "An act 
to accept the provisions of the Thompson will, and to provide for the present 
disposition of the funds," is hereby amended by striking out the words '* The 
board of agriculture is," and inserting in the place thereof the words, ** The 
trustees of the New Hampshire College of Agriculture and the Mechanic Arts 
are," so that said section, as amended, shall read : 

" Sect, i i. The trustees of the New Hampshire College of Agriculture and 
the Mechanic Arts are hereby authorized and directed in behalf of the State to 
receive possession of the real estate in Durham coming to the State by virtue 
of said will, and to care for, control, and manage it until it is needed for the 
uses of the school or college to be established as provided in the will." 

Sect. 8. This act shall take effect and be in force from and after the day on 
which the estate devised and bequeathed to the State by the said Benjamin 
Thompson shall be turned over to and become the property of the State. The 
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state treasurer is hereby required to notify the trustees of said College of Agri- 
culture and the Mechanic Arts, in writing, of the reception of said estate 
immediately after it shall be turned over to the State as aforesaid. 

Sect. 9. All acts and parts of acts inconsistent with this act are hereby 
repealed. 

[Approved April 10, 1891.] 

BENJAMIN THOMPSON'S WILL. 
In the Name of God, Amen. 

I, Benjamin Thompson, of Durham, in the county of Strafford and State 
of New Hampshire, farmer, being in good health, and of a sound and perfect 
mind and memory, but aware of the uncertainty of this life, do make, publish, 
and declare this my last will and testament, and herein dispose of all my 
worldly estate in manner following, to wit : 

1st. I order and direct my executors herein named, to pay all my just 
debts and funeral charges as soon as may be after my decease. 

2d. I give, devise, and bequeath all my estate, real, personal, and mixed, of 
which I may die seized and possessed, wherever situate, to my native State of 
New Hampshire forever, in trust, subject, however, to the provisos, conditions, 
and limitations hereinafter mentioned and expressed concerning the same. 

The object of this devise being to promote the cause of agriculture by 
establishing at the expiration of twenty years from the time of my decease an 
agricultural school, to be located on my Warner farm, so called, and situated 
in said Durham; wherein shall be thoroughly taught, both in the schoolroom 
and in the field, the theory and practice of that most useful and honorable 
calling. The said State is to have and to hold the estate above devised, upon 
the express condition that said State shall guarantee a net annual compound 
interest of five per cent upon the amount of the appraised value thereof for 
the term of twenty years; after which time the whole amount of principal and 
interest thus compounded is to constitute a fund, the principal of which said 
State shall guarantee forever to preserve ; and the net annual income thereof 
is to be expended for maintaining and continuing said school and improving 
sdd farm and other lands herein devised situate in said Durham. 

Believing that said fund will be insufficient to erect the necessary buildings 
and furnish the same, to stock said farm, procure the needful apparatus, to 
commence a library, and sustain said school usefully and honorably; and 
believing that such an institution rightfully conducted and sustained would 
confer honor on the whole State, and greatly advance and improve its agricul- 
ture, the leading interest of the State; and knowing no better way of arous- 
ing the attention of the citizens of said State to the necessity of acquiring 
such knowledge in this country and in Europe, as may be useful for rightly 
managing said school, — I propose and make it a condition of this bequest 
that said State of New Hampshire shall raise and appropriate, by law, annu- 
ally, for the term of twenty years, the sum of three thousand dollars, which 
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would be less than one cent a year for each inhabitant of the State ; and also 
upon the further condition that said State shall guarantee a net annual com' 
pound interest of five per cent on the twenty sums of three thousand dollars 
each, thus required to be raised; and at the expiration of twenty years from 
the time of my decease the principal and interest thus compounded is to con- 
stitute a fund, out of which the amount necessary to erect suitable buildings 
and to furnish the same, to stock said farm, procure apparatus, and commence 
a library, shall be expended; and the interest of the State fund thus reduced, 
and net annual income of the fund constituted according to the express terms 
and conditions of the bequests which I have hereinbefore made, shall be ex- 
pended under the direction and supervision of said State, for the purpose of 
maintaining and continuing said school, and improving said farm and all other 
lands situate in said Durham; and as the fund last named is partly com- 
posed of my real estate, — my meaning is, that the net annual income of all 
my real estate herein bequeathed is also to be expended at the same time, in 
the same manner, and for the same purpose above set forth ; and it is made 
a further condition of this bequest, that no part of said Warner farm and other 
lands herein devised, situate in said Durham, shall ever be sold, conveyed, 
leased, or alienated by said State of New Hampshire, or diverted from the 
purpose above set forth, of establishing, endowing, and continuing said state 
agricultural school. 

If the State of New Hampshire does not accept said trust upon the terms 
and conditions herein set forth, within two years from the time of my decease, 
or, accepting the same, shall fail to comply with the terms and conditions 
thereof, then, and in such case, this devise to said State shall become and be 
null and void. 

3d. If the State of New Hampshire does not accept said trust upon the 
conditions herein set forth, within two years from the time of my decease, or 
if the foregoing devise to said state shall become null and void by reason of 
the failure of said State to comply with the terms and conditions thereof, 
then, and in such case, I give, devise, and bequeath all of my said estate to 
the State of Massachusetts, upon the same terms and conditions as herein 
required of the State of New Hampshire ; excepting that forbidding the sale 
of my land in Durham, and requiring said school to be located in said Dur- 
ham, and limiting the time of accepting saiii trust to two years from the time of 
my decease; the said State of Massachusetts being at liberty to sell all my lands 
and to locate the school wherever its legislature shall deem it most for the 
advantage of said State of Massachusetts; and said State of Massachusetts 
may have four years from the time of my decease, within which to accept 
said trust upon the terms and conditions herein set forth thus modified. 

4th. If the State which accepts the trust upon the conditions herein set 
forth should desire to establish said school at any time before the expiration 
of twenty years from the time of my decease, then, and in such case, my will 
is that said State may thus do, provided said State shall, before using any of 
either of the funds herein set forth, raise and set apart such sums of money as 
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will make said funds equal in amount to what said funds would become, if 
accumulated during twenty years according to the terms and conditions here- 
in set forth. 

I hope that the citizens of my native town and county, and of the county of 
Rockingham, will manifest such liberality as will induce my native State to 
accept said trust upon the conditions herein set forth. 

It might seem presumptuous in me to attempt to devise any plan for the 
ordering and management of such an institution as is contemplated by this 
will, and which will probably go into operation at a time so remote, when 
doubtless there will be great advancement in the knowledge of agricul- 
ture; so I leave this duty to the wisdom of the State, through its Legislature, 
only claiming to make the suggestions following : Morality, order, industry, 
and economy should be constantly taught and practiced by all the teachers 
and by all the scholars. Teachers, scholars, and laborers should be required 
to meet each morning in the chapel for the reading of the Scriptures and for 
prayer. 

No scholar should be admitted to the school under sixteen years of age. 

Every scholar should be required to labor on the land four hours of each 
working day, when practicable. 

Horticulture should receive its due share of attention. 

The chemistry of agriculture, and physiology, and other sciences, so far as 
they are connected with agriculture, should be taught; but no professor 
should be selected unless he is also distinguished for bis knowledge of scien- 
tific and practical agriculture. 

The theories taught should, as far as practicable, be tested by experiments 
on the farm ; and all experiments together with the cost and results thereof, 
should be published and sold to the citizens of the State and the United 
States, at the cost of publication. 

There should be one vacation each year from December first to April 
first. 

I would also suggest the propriety of applying to the Congress of the 
United States for a grant of land in aid of this object; and in other ways to 
seek contributions to promote the usefulness and extend the advantages of 
said school; and I believe that when the vast benefit to be derived from such 
teaching shall be practically demonstrated, similar schools will be mul- 
tiplied in every state of this great confederacy, their unbounded agricultural 
resources will be developed, the national wealth and power increased, the 
happiness of man, the honor of God, and the love of Christ promoted, and 
the way be in some degree prepared for the time when " He shall judge the 
nations and shall rebuke many people, and they shall beat their swords into 
ploughshares and their spears into pruning hooks; nation shall not lift up 
sword against nation, neither shall they learn war any more." 

Lastly. I do hereby nominate and appoint William P. Ffiost and Stephen 
Demeritt of said Durham; and John S. Woodman and Henry W. Pickering of 
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the city of Boston and State of Massachusetts, executors of this my last will 
and testament, hereby revoking all former wills by me made. 

In witness whereof I have hereunto set my hand and seal this twelfth day 
of February, in the year of our Lord one thousand eight hundred and fifty- 
six. 

(Signed) BENJAMIN THOMPSON, [l. s.] 

Signed, sealed, published, and declared by the said Benjamin Thompson, 
as and for his last will and testament, in presence of us, who, at his request, 
in his presence and in the presence of each other, have subscribed our names 
as witnesses thereto. 

(Signed) J. A. RICHARDSON. 
J. F. SMITH. 
JOS. W. COE. 
Codicil. 

Whereas, I, Benjamin Thompson, of the town of Durham, in the State 
of New Hampshire, having made and duly executed my last will and testa- 
ment in writing and bearing date the twelfth (i2th) day of February, in the 
year of our Lord one thousand eight hundred and fifty-six. 

And Whereas, Since the date of my said will the Congress of the United 
States, having passed an act making a grant of lands to the various States of 
the Union to endow colleges for the benefit of agriculture and the mechanic 
arts, entitled, " An act donating land to the several states and territories which 
may provide colleges for the benefit of agriculture and the mechanic arts." 
Approved July 2d, 1862. 

And Whereas, The said act provides a fund for the same purposes in part 
as does my said last will and testament, and my desire is to add to and increase 
said fund for the purposes named. 

Now, Therefore, I do hereby declare this present writing to be as a cod- 
icil to my said will, and direct the same to be annexed thereto, and be taken 
as a part thereof. 

My object being mainly to promote the improvement of agriculture, though 
willing that the college to be established should also provide for the mechanic 
arts, it is my will that the institution to be established by the State, which shall 
by due acceptance of the terms upon which my bequest is made and agree- 
ment therewith, shall be called and designated College of Agriculture and the 
Mechanic Arts, with the name of the State, which shall become entitled under 
my said will to the property bequeathed therein, prefixed, as, for instance, 
The New Hampshire College of Agriculture and the Mechanic Arts, if that 
shall be the wish of the State; and, that in addition to the instruction to be 
given therein, as provided by my said will, there shall be taught only such 
other arts or sciences as may be necessary to enable said State to fully avail 
itself of said donation of lands by the government in good faith, which two 
branches of instruction shall be the leading objects of said institution or col- 
lege. 
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If both the said States named in my will shall fail to accept my bequest 
within the time limited therein, then, and in that case, I give, devise, and be- 
queath all my said estate to the State of Michigan, upon the same trusts, terms, 
and conditions as I have in my will required of the State of Massachusetts; 
and I give to my executors authority in the mean time to enter upon and take 
charge of, and have the care of my estate, and to hold and preserve the same 
until one or the other of the said States shall have accepted the terms of this 
will and become entitled to the bequests herein made. 

And it shall be the duty of my executors, herein named, whenever this 
will shall become operative, to communicate the same to the governors of New 
Hampshire, Massachusetts, and Michigan, in the order in which each shall 
become entitled to accept the said terms and bequests, and as soon as each 
shall become entitled by the terms hereof. 

And I authorize and direct my said executors, and give them full power to 
make and enter into such stipulations, and require such guarantees of the 
State which shall accept , as will secure the objects which are intended to be 
secured by my said will and this codicil before my said estate shall be turned 
over to and become the property of said State. 

Item. I hereby modify my bequest made in my said will, so far as the fol- 
lowing legacies are concerned, which will be and are hereby reserved from 
the said general bequest of my estate, viz.: I give twelve (12) shares in the 
Boston & Maine Railroad Company to the Congregational Society in 
Durham, in trust, and upon the condition that the said shares shall forever 
be kept as a fund by said society and the annual income thereof be used for 
the improvement of sacred music in said society. 

I also give ten (10) shares in the Suffolk National Bank, Boston, to Lu- 
cetta M. Davis, my housekeeper, as a testimonial of my respect and esteem 
for her character, and of the consideration in which I hold her services in my 
house; and in case the said Lucetta M. Davis continues to be my house- 
keeper at the time of my decease, then, and in that case, I give to the said 
Lucetta M. Davis, in addition thereto, ten (10) shares more in the same bank. 

I give also one hundred dollars to Asa A. Tufts, cashier of the Strafford 
National Bank, Dover, as a slight testimonial of my regard and esteem. 

I give two hundred dollars to Benjamin D. Hill, of Durham, New Hamp- 
shire. 

I annul the appointment of executors heretofore named, and all former cod- 
icils, and appoint the following named persons to be the executors of my said 
will, with the usual authority as such, viz. : James F. Joy, of Detroit, Michigan, 
and Joshua B. Smith, of Durham, New Hampshire. 

In witness whereof I have hereunto set my band and seal this twenty-first 
(21st) day of March, in the year of our Lord one thousand eight hundred and 
seventy-four. 

(Signed) BENJAMIN THOMPSON, [l. s.] 
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Signed, sealed, published, and declared by the said Benjamin Thompson, as 
a codicil to his last will and testament, in presence of us, who, at his request, 
in his presence and in presence of each other, have subscribed our names as 
witnesses thereto. 

(Signed) WILLIAM P. SYLVESTER. 
FRANK A. J. SYLVESTER. 
LEVI CRAM. 
Second Codicil. 

Having required in my will that the State which should become entitled to 
the bequest therein made should guarantee a net annual compound interest of 
five (5) per cent upon the appraised value of my Warner farm, so called, and 
all my other lands and buildings situated in Durham, and mentioned in my 
said will and testament, for the term of twenty (20) years after my decease, 
as one of the conditions upon which it should become entitled, and being 
doubtful whether this condition may not constitute an obstacle in the way of 
the acceptance of my said bequests by my native State, and possibly the others 
in succession. Therefore it is my declared will that it shall be competent for 
my executors named in and by my said will, or any codicil thereto, to waive 
the said condition, in case that shall be the sole obstacle in the acceptance of 
the said bequests, but with the hope that the waiver of said condition may not 
be found necessary, and with the declared will that it shall stand as a condi- 
tion, unless by them waived for the purpose of carrying into effect the object 
and purpose of my said last will and testament. 

In witness whereof I have hereunto set my hand and seal this fifteenth day 
of March, A. D. 1875. 

(Signed) BENJAMIN THOMPSON, [l. s.] 

Signed, sealed, published, and declared by the said Benjamin Thompson, as 
a second codicil to his last will and testament, in presence of us, who, at his 
request, in his presence and in presence of each other, have subscribed our 
names as witnesses thereto. 

(Signed) LEVI CRAM. 

JOHN McDANIEL. 
JAMES F. GRIFFIN. 
Third Codicil. 

I, Benjamin Thompson, do make this, the third codicil, to become a part of 
my last will and testament, in view of the lower rates of interest which now 
prevail than at the time my said will and former codicils were made, and do 
provide and declare that the rate of interest provided in my said will, to be 
compounded for twenty years shall be reduced to four per cent, compounded 
for the same length of time, in case my bequests and the terms of my said will 
be accepted and complied with by either of my legatees. 

And I further waive, in favor of my native State of New Hampshire, all 
the interest on the valuation of my real estate, situated in the town of Dur- 
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ham, in case it shall accept the bequests made in my said will, and upon the 
terms made in it and the codicils. 

In addition to the bequests made in my will and former codicils, to my 
housekeeper, L. M. Davis, I give and bequeath to her all my household fur- 
niture and wearing apparel, which I value at about a thousand dollars, as a 
testimony both of my regard and of my appreciation of her long and faithful 
services. 

I hereby constitute and appoint as one of the executors of my said will, in- 
stead of J. B. Smith, whose appointment I revoke and annul, John W. E. 
Thompson, to act as such with J. F. Joy, giving them all the usual authority 
in such cases, as if they had been named originally in my said will as the 
executors thereof. 

In witness whereof I have hereunto set my hand and seal this twenty-first 
day of January, A. D. 1882. 

(Signed) BENJAMIM THOMPSON, [l. s.] 

Signed, sealed, published, and declared by the said Benjamin Thompson, as 
a codicil to his last will and testament, in presence of us, who, at his request, 
in his presence and in presence of each other, have subscribed our names as 
witnesses thereto. 

(Signed) JOHN McDANIEL. 
ALVIN JACKSON. 
JASPER R. McDANIEL. 
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Agricultural Experiment Station. 



Third and Fourth Annual Reports. 
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REPORT OF DIRECTOR. 



To the Board of Control of the JVew Hampshire Agri- 
cultural Experiment Station : 

Gentlemen, — The third and fourth annual reports are 
combined and cover the following periods, namely, third 
report from January i, 1890, to January i, 1891 ; fourth, 
from January i, 1891, to June 30, 1892, the change in the 
ending of the year being made to conform to the ending of 
the financial year. 

During the year 1890 a new stock barn 100 feet long and 
40 feet wide was constructed to accommodate the natural 
increase of the farm herd. Other improvements on buildings 
"were of a minor nature, chiefly repairs. The field work con- 
sisted of tests of various methods of manuring and seeding for 
the corn crop, with special reference to determining the quan- 
tity of seed per acre best suited to the production of ensilage. 
The feeding work has covered a considerable range, and 
the results have been put into the hands of farmers, not only 
in New Hampshire, but all over the United States. 

G. H. WHITCHER. 



BULLETINS ISSUED. 

No. 9. Eflfect of food upon milk. February, 1890. 

No. 10. Cooperative Fertilizer Experiments. March, 1890. 

No. II. Pig-feeding Experiments. November, 1890. 

No. 12. Fertilizer Experiments (Potatoes). March, 1891. 

No. 13. Eflfect of Food upon Butter. May, 1891. 

No. 14. Ensilage in Dairy Farming. May, 1891. 

No. 15. Patent Cattle Foods. December, 1891. 
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EFFECT OF FOOD UPON THE QUALITY OF 
MILK. . 

WHAT IS MILK? 

This question is an old one, but nevertheless no complete 
answer has been given to it, nor can one be given to-day. 
Certain things are known to be true concerning milk, and 
from the works of physiologists, chemists, and microscopists 
we are able to give something of an answer to this question. 
We may study milk in two ways, with the microscope, and 
with the apparatus of the chemist. 

I . How does milk appear when viewed under the micro- 
scope? Not as a simple white fluid as it does to the naked 
eye, but as a fluid in which are floating countless millions of 
little spherical particles ; these are the fat globules^ little 
droplets of pure butter fat. These vary very much in size, 
both in individuals and among breeds; the average figures 
resulting from measurements of our four breeds, namely, 
Jersey, Holstein, Ayrshire, and Shorthorn, have been found 
to be about one eight- thousandth of an inch. If we would 
get some idea of how small a particle this is, let us remember 
that such a globule under a microscope magnifying 500 
diameters would appear one sixteenth of an inch in diameter, 
while a common lead pencil magnified the same number of 
times would appear fifteen feet in diameter; or, if we should 
desire to lay a row of these little particles of fat across the 
squared end of the pencil, it would require 2,500 of them, or 
to cover the entire surface of the pencil end would require 
4,900,000 globules. 

That the globules vary in size has already been alluded to. 
Globules are found that are only one forty-thousandth of an 
inch in diameter, and others one twenty-five-hundredth of an 
inch. 

THE CHEMICAL COMPOSITION OF MILK. 

The common method of analyzing milk, separates the 
sample into five parts, namely, water, fat, caseine, sugar. 
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and ash. This composition varies greatly, both among indi- 
vidual animals of the same breed, and also the averages of 
breeds. I have selected two animals, one a Jersey, the other 
a Shorthorn, to show the variation of each constituent of the 
milk, and also have given the average per cent of fat in the 
milk of each cow, as well as the fat in the milk of each breed. 

Compojdtlon Jersey Shorthorn. ^;^^'ij;^ 

of milk. Percent. Percent. Percent 

Water . . . 84.10 87.00 87.00 

Solids . . . 15-90 I3'00 13-00 







100.00 


100.00 


100.00 


Fat 


• 


6.09 


3-85 


3-75 


Caseine . 


. 


3-95 


3-3' 


3-50 


Sugar 


. 


5.12 


S-io 


5.00 


Ash 


• 


•74 


•74 


•75 



15.90 13-00 13-00 

Richness of milk from four breeds of cows and four indi- 
vidual cows of each breed, at the New Hampshire Experi- 
ment Station : 

Jersey. Ayrshire. 

Ko. of cow.' Per ct. fat. Per ct. fat. 

I. . . 5.02 3.81 

5.08 4.55 



2. 

3- 
4. 

Averages 



4.34 4.28 

6.06 4.48 



Holstein. 


ShoTthom. 


Per ct. tax. 


Per ct. tat. 


3^29 


4^I3 


3-54 


3-50 


2.85 


4.15 


2.84 


368 



5.12 4.28 3.13 3.86 



Here we see the greatest variation is in breeds. The dif- 
ference in averages amounts to 63 per cent — that is, the 
amount of fat in the Jersey milk is 63 per cent greater than in 
the Holstein. The variation between the richest and poorest 
milk of individual cows in each breed, was as follows : Jer- 
sey, 39 per cent; Ayrshire, 19 per cent; Holstein, 24 per 
cent; Shorthorn, 18 per cent. 
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What has already been said does not seem to bear much 
upon the subject, perhaps, but if we are to show how the 
richness of milk may or may not be changed, we must know 
what variations are due to breed and what to individuals — 
that is, we must fully appreciate the fact that there are wide 
variations due to these two causes, and we must not conclude, 
as some are prone to do, that because a herd of Jerseys,^ fed 
on one kind of food, produce milk which will make a pound 
of butter from sixteen pounds of milk ; and another herd, of 
Hohtetnsy fed on a radically different food, produce milk of 
which twenty-five pounds are required for a pound of butter, 
therefore Xhefood of the Jerseys produced richer milk ; it is 
not the food but the breed. Our four breeds have been fed 
practically alike, and the average differences in the fat per- 
centage in their milk is due to the breed and not to Xh^yeed, 

Again, we often hear it said : *' I have a Jersey cow ; she 
is fed on hay and corn meal ; she produces milk of which 
fifteen pounds will make a pound of butter. My neighbor 
has a Jersey, but he feeds her ensilage and shorts, and it 
takes twenty pounds of her milk to make a pound of butter ; 
therefore I believe ensilage makes poor milk." It is needless 
for me to point out that such an argument is worthless. An 
inspection of the above table shows us that one of our Jer- 
seys would make a pound of butter from fifteen pounds of 
milk, while another's milk only gives a pound of butter for 
twenty-one pounds of milk, and this on the same kind of 
food. Let me repeat, and emphasize the fact, that breed and 
individual characteristics are the two great factors that 
determine the richness of milk. 

PERIOD OF LACTATION. 

Another factor which has appreciable influence is the time 
since calving. The same cow, on the same kind of food, 
will yield richer milk after ten months of milking than at the 
end of one month. 

A cow that gave milk containing 3.5 per cent of fat in 
November and December, 1888 ; on the same kind of food in 
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May, 1889, gave milk with 3.9 per cent; in August, on pas- 
ture feed, 4.16 per cent; and in September 4.23 per cent. 

Another cow averaged 3.6 per cent in December and 
November, 1888; 3.9 per cetit in April, 1889; 4.4 per cent in 
May. These are only two instances, but it is a fact well 
known that most cows do so increase. Now, this being true, 
we must not too hastily conclude that a given kind of food 
has caused increased fat in the milk, since it may be that a 
part or the whole of the observe4 change is due to a natural 
increase due to length of time in milk and not to food at all. 

morning's and night's milk. 

That there is a variation in the richness of the morning's 
and night's milk of most cows is generally understood, but 
there are some facts which are brought out by our work that 
are new, so far as I know, though others may have observed 
the same thing. 

The morning's milk, in the case of three cows whose milk has 
been analyzed night and morning daily for a full year, has been 
richer than the nighfs milk during the time that the cows 
were on pasture feed, but when the same cows were put into 
the barn the reverse was true — that is, the night's milk was the 
richer. The difference between morning's and night's milk is 
quite marked ; thus, during June, July, and August a Jersey 
cow gave milk which averaged as follows : 

Morning's milk, 6.26 per cent, ) ^^^ 6.01 percent 

Night's milk, 5.75 per cent, j s » • t' 

Difference, 0.51 per cent in favor of morning's milk. 

The same cow during January, February, and March, gave: 

Morning's milk, ^.81 per cent, ) • ^ ^ 

Night's milk, 6.30 fer cent, j ^^^^%^^ 6.05 per cent. 

Difference, 0.49 per cent in favor of nighf s milk. 

Other cows give corresponding results, not so marked, per- 
haps, but nevertheless we may fairly conclude that either the 
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exercise involved in grazing over a comparatively large pas- 
ture, or the heat of the day, or hoth together, tend to diminish 
the richness of the milk secreted during the day, while the 
quiet or coolness of the night tends towards a richer product. 
In the winter, however, our cows remain quiet both day and 
night, not absolutely, of course, but still the exercise during 
the day is very little as compared with summer; but why the 
night's milk should so much exceed the morning's is unac- 
countable unless it may be, that the slightly shorter period 
between milking might in part explain the fact. 

I have alluded to this variation because it is one of the larger 
variations which may be brought about in milk, and, cer- 
tainly, so far as the diflerence in fat contents of the milk, night 
and morning, is concerned, it is not due to food, for the same 
food is concerned in the production of the night's milk and the 
morning's milk, and the difference of one half of one percent 
must be due in summer, at least, to other causes ikiac^food or 
time of milking, for the periods between milking are equal at 
that season of the year. 

FRECU^ENCY OF MILKING. 

An experiment was conducted with two cows, for the pur- 
pose of noting the effect of very frequent milking. A Short- 
horn cow was milked every hour, for twenty-four hours, and 
a sample of each milking was analyzed. At the time of the 
commencement of the experiment this cow was giving 14.25 
pounds of milk daily, in which there was 3.89 per cent of fat, 
or .554 pounds of actual fat daily. In twenty-four hours, of 
hourly milking, she produced 16.25 pounds of milk, in which 
was 5.27 per cent of fat, or of total fat, .856 pounds, an in- 
crease of fifty-four and one half per cent in the total fat, in 
twenty-four hours. 

The other cow, a Jersey, produced, previous to the experi- 
ment, 10.07 pounds, in which was 6.02 per cent of fat, or .606 
pounds. The test was for seventy-two hours, and I will divide 
it into three daily periods : 
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Amoont of Per cent of Absolute fat Gain 

milk. fat. per day. per cent. 

First day . . . ro.5 7.05 .743 27^ 

Second day . . 10.6 5.94 .630 4 

Third day . 10.9 5.74 .626 3^^ 

Total . . 32.0 18.73 19.99 



Average. . . 10.6 lbs. 6.24 .666 lbs. 10 

Here we have another variation in per cent of fat and in 
total fat produced, which is no^ due to food. 

In this connection I need only allude to the well known fact 
that the last milk drawn from the udder is much richer than 
the first. In the case of the Shorthorn cow that was milked 
hourly, the first four ounces of milk and the last four ounces 
of the next full milking after the experiment, were analyzed 
for fat with the following results : 

First milk, per cent fat, 1.36. 
Last milk, per cent fat, 8.04. 

The average for the milking was 3.36 per cent. 
Thus far we may say that the following circumstances affect 
the quality of milk : 

1. Breed. 

2. Individual characteristics. 

3. Period of lactation (that is, the time since calving). 

4. Morning and night's milk. 

5. Frequent milking. 

6. Samples drawn from first milk taken from udder or from 
strippings. 

It may fairly be claimed that all of these are independent 
of the food, 

HOW IS MILK FORMED.'^ 

Before we approach the relation between food and milk, I 
wish to touch upon a subject which is the very foundation of 
all speculation concerning the transformation of food into milk. 
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How milk is formed no man knows, any more than we can 
tell how the plant constructs starch from the elements of water 
and carbonic acid. It is sufficient for us to know that blood 
goes to the udder, carrying those portions of the food which 
have been digested and absorbed ; from this blood supjily milk 
results. It was formerly held that the udder acted as a sort of 
filter, removing from the blood those constituents which, when 
brought together, formed milk. Looked at from this stand- 
point the constituents of the milk must exist in the blood as it 
goes to the udder. Physiologists ag^ee that caseine is not 
found in the blood, also that milk sugar is not found in the 
blood ; this being true, it would seem to be a logical conclu- 
sion that the udder could not act as a filter, removing the con- 
stituents of the milk from the blood, for the apparently good 
and sufficient reason that these constituents are not in the blood 
at all. The structure of the udder may possibly aid us in 
gaining an idea of what is now believed, by the best physiol- 
ogists, to be the true origin of milk. 

Starting at the teat, there is the opening through which the 
milk is drawn ; following this upward it leads into a more or 
less well marked cavity, the " milk reservoir," this is not 
always found, innumerable branches or milk ducts lead out 
from this, dividing and subdividing, until the whole of the 
gland substance is traversed by small tubes. Opening into 
these tubes are the true secreting parts ; these are little sacks 
lined on the inside with cells, which are the true points where 
milk is formed. The fat globules, says Foster, can be seen to 
form in these lining cells, and are forced out into the cavity of 
the little sacks. It is believed that the constituents of the milk, 
namely, the fat, caseine, and sugar are made within these 
cells, and out of the cell contents, not out of blood at all. The 
blood brings digested food to the udder, it there nourishes and 
furnishes material from which to grow these lining cells, and 
the cells, as a peculiarity of their own, have the power of 
changing the protoplasm which they contain into milk. The 
blood that goes to the udder is not different from the blood that 
goes to sustain and nourish other parts of the body, and food 
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which is capable of producing a good growth of muscle or 
bone, or of fattening an animal, or in sheep, of producing a 
good growth of wool, will, if fed to a cow during her milking 
period, produce growth in the lining cells of the udder and 
these will see to it that the milk is forthcoming. This theory 
of milk production is certainly no more difficult to accept than 
the well known fact that a grafted or budded tree may have 
two branches originating at the same point, one producing 
sour fruit, the other sweet, and yet both are nourished by the 
same sap, taken up by the same roots, and necessarily contain- 
ing the same plant food. The explanation, so far as we are 
able to give one, is that the character of the cells of which the 
two grafts are made up and of the fruit after it sets is such that 
one develops a fruit that is acid, while the other develops a 
fruit in which the sugar taste predominates. Now it cannot 
be said that it is the sap, or the food of the tree, but it is a 
power within the living cells of the plant itself. 

The whole of this may be condensed into the following : 
We feed to supply the blood with substances capable of pio- 
moting a rapid growth of the cells which line the udder, and 
their nourishment is not essentially difierent from that of any 
other tissue of the body. 

If this is a true and logical conclusion, then it is probable 
that the notion that one ration is a *' butter ration," another 
a ** milk ration," a third a ''cheese ration," etc., is largely a 
delusion, and it is probably true that food which is sufficient 
in quantity and so proportioned in its parts that it nourishes 
the body well, will produce normal milk, the quality of which 
will be chiefly determined by the characteristics of the cow to 
which it is fed. 

FOOD. 

We may now ask what food is, and in answer may say that 
food is any substance which can be digested by an animal and 
which may contribute to the growth and nourishment of the 
body. 

All food is made up of parts of unlike chemical composition, 

10 
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Starch, sugar, oil, fiber, and albuminoids are found in varying 
proportions in our feeding stufis. 

For the purposes of the stock feeder we may put all of the 
constituents of the various fodders we use into two classes, 
albuminoids and non-albuminoids. The former are a class 
of substances which contain nitrogen ; they are of like com- 
position with the caseine or curd of milk and the lean meat of 
animals, and are important, since this caseine, lean meat, and 
wool, hair, and some other parts of the body must be pro- 
duced from this part of the food. The non-albuminoids in- 
clude starch, sugar, oil, fibre, etc. This part of the food can- 
not take the place of albuminoids, since there is no nitrogen 
in any of the substances mentioned. In the feeding tables we 
have given the digestible constituents of all our foods, and 
there is a great variation in the proportion of albuminoids to 
non-albuminoids ; this ratio is known as the '* nutritive ratio," 
and means simply the number of pounds of starch, sugar, and 
fat, /. tf., non-albuminoids to one pound of albuminoids. We 
are told by the German feeders and investigators that the 
proper '* ratio" for a cow giving milk is i 15.4, or that a cow 
weighing i ,000 pounds needs daily 2.50 pounds of albuminoids 
and 13.50 pounds of non-albuminoids; and it is for us in the 
United States to determine whether this amount and propor- 
tion of actual digestible matter is best. We have now seen 
what milk is, have glanced at the most plausible theory con- 
cerning its orgin, and have learned that food is composed of 
unlike parts. It remains for use to see what effects follow 
from changing the kind or quality of food. 

HOW MAY WK EXPECT TO CHANCE THE qUALITY OF MILK? 

1 . Can we increase or decrease the per cent of water? 

2. Can we increase or decrease the per cent of fat? 
There is much misunderstanding concerning the way in 

which milk is commonly believed to be changed in richness. 
Now, if we can increase the per cent of solids from thirteen 
per cent to fourteen per cent, then we have made the milk 
richer ; and yet the relative proportion of fat, caseine, and 
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sugar in these solids need not vary. Again, the solids may 
remain unchanged, and, if by some method of feeding, 
we can increase the per cent of fat, then, so far as the butter 
maker is concerned, we have a richer milk ; or, again, the 
solids might increase and the fat in the solids decrease to such 
an extent that there would be no change in the actual per cent 
of fat in the milk. To sum up, there are just two ways in 
which the per cent of fat in the milk may be increased : i, 
by decreasing the per cent of water, the ratio of fat, caseine, 
and sugar in the solids remaining undisturbed. 2, by in- 
creasing the relative amount of fat in the solids, the per cent 
of water remaining unchanged. Of course a combination of 
these two methods might have the same effect. For example, 
let us assume that we have a cow giving milk like the average 
composition given on page 139, and we will suppose that by 
some method of feeding it is possible to decrease the water to 
eighty-six per cent and increase the solids to fourteen per cent. 
Now we need not have any change in the relative properties 
of caseine, sugar, and fat. Under these circumstances the 
analysis of such a milk would be as in the following table No. 
2, or under the second method we will let the solids and 
water remain unchanged, but will assume that in some way 
we can increase the relative amount of fat in the solids, at the 
same time the other constituent of the solids being reduced as 
in No. 3 : 





No. I. 


No. 2. 


No. 3. 




ATerage 
mUk. 


Solids 
increased. 


Solids unchanflred 
Fat increased. 


Water 


. 87.00 


86.00 


87.00 


Solids 


. 13.00 


14.00 


13.00 


Fat . 
Caseine 
Sugar 
Ash . 


• 3-75 

• 3-So 

. 5.00 

•75 


4-03 

3-77 

5.38 
.82 


4-03 
3-40 

4.85 

.72 
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The percentages composition of the solids, or water free 
substance on these three milks, would be as follows : 

No. I. ^ No. 2. No. 3. 





Averafire 


Solids 


Solids Tuichanged. 




milk. 


increased. 


Fat increased. 


Fat . 


. 29.00 


29.00 


31.00 


Caseine 


. 27.00 


27.00 


26.15 


Sugar 


. 38.45 


38.45 


37.30 


Ash . 


. 5-55 


5.55 


5.55 




100.00 


100.00 


100.00 



In the case of No. i it would require 24.2 pounds of milk to 
make one pound of butter, while Nos. 2 and 3 would each 
make a pound from 22.5 pounds of milk. It is, of course, 
possible to combine these two ways and get the same result. 
In Nos. I and 2 it is seen that the gain comes entirely by re- 
ducing the water, for the solids are made up of just the same 
proportion of each constituent. In No. 3 the water is not 
changed, but the properties of fat in the solids is increased 
from twenty-nine to thirty-one per cent while the caseine, 
sugar, and ash are reduced. These are assumed cases, but if 
we are to increase the richness of milk in butter fat, it must 
be done in the ways indicated. 

The following results are given, as they bear more or less 
directly upon the subject under consideration : 

GREEN FOOD. 

It is generally believed that green, succulent food is favor- 
able to a large flow of milk, but the quality is supposed to be 
poor, or, stated in a short way, watery food makes watery 
milk. Is this so } 

When cows go from the barn feed to pasture grass in May, 
they are changed onto very watery food, and it is generally 
thought that while there is usually a considerable increase in 
quantity, there is also a decrease in solids in the milk. 
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During the year from September, 1888,^ September, 1889, 
the milk of three cows — two Shorthorns and a Jersey — was 
analyzed daily, night and morning. One of these dried off at 
about the time of going to pasture, and so I can not give any 
figures of value on this point from her milk ; the other two 
however were affected as follows : 

EFFECT OF PASTURE GRASS ON QUANTITY AND qUALITY 
OF MILK. 

Jersey. Shorthorn. 

Increased Milk . 2.3 pounds daily. 2 pounds daily. 

" Fat . .2 of one per cent. .05 of one percent. 

*' Caseine (no change.) .15 " " 

" Solids . .2 of one per cent. (no change.) 

Decreased Sugar . (no change.) .2 of one per cent. 

Here we have two ways by which the quality of milk was 
affected. The Shorthorn's milk was not appreciably en- 
riched, it is true ; but, so far as it was affected, there was no 
change in the per cent of water and solids, but the fat and 
caseine together were increased .2 of one per cent while the 
sugar was decreased exactly the same amount. 

The Jersey milk was not changed in sugar or caseine, but 
the fat was increased, and to the same extent the per cent of 
solids was made more. 

On the whole herd numbering about twenty, the milk was 
increased, while the amount necessary to produce a pound of 
butter was decreased about 1.5 pounds. 

Here we see that succulent food made more milk and better 
milk. 

ENSILAGE. 

The substitution of ensilage for dry fodder has, by some 
writers been characterized as a '* polite way to water milk^' ; 
is this true ? 

Two Shorthorn cows gave the following results, when 
changed from dry fodder to ensilage : 



Digitized by VjOOQIC 



160 



COLLEGE OF AGRICULTURE. 



/ 



No. I. 



No. 2. 



Increased Milk . \ pound daily. \ pound daily. 

*' Solids .3 of I per cent. (no change.) 

Decreased Sugar (no change.) .17 of i per ct. daily. 

" Solids .07 '» »' " '' 

Increased Fat . .15 of i per ct. daily .01 " *' '' " 

'« Caseine .08 »* " " .20 *' »' " »' 

There is no evidence here that ensilage waters the milk ; in 
fact, the only thing really proven is that the variation is very 
small ; but, so far as there is any change, the tendency is for 
ensilage to make more milk and better milk than dry fodder, 
thus corresponding with pasture feed. In Table i, following, 
it will be seen that Lot G on ensilage gave more milk, and 
milk that was richer in all solids, except caseine. 



CHANGING THE NUTRITIVE RATIO. 

A change of " nutritive ratio " means feeding rations in 
which the proportion of albuminoids to non-albuminoids is 
changed. For example, two rations, made up as follows, 
have been fed : 



a little richer in albuminoids than the German standard 
requires, but the 7a combination is an excessive starchy 
ration. If the character of the food exerts any marked effect 
on the quality of the milk it would seem that these two 
rations ought to make themselves felt. 

At the same time that these two rations were being fed, 
other rations, intermediate between them, were also fed. 
Each lot of cows consisted of two, and the lots were alter- 





Ration, 1 a. 


Ration, 7 a. 


Ensilage 

Hay ... . 

Com Meal . 


. 44 lbs. 
• 5i " 


44 lbs. 

5i •' 
6 " 


Middlings . . . . 
Gluten . . . . 


• 3 " 
. 6 " 


3 " 


Nutritive Ratio . 


. 1:5.2 


1:9 


This may be regarded as a 


wide variation ; 


the ration la is 
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nated, being fed two weeks in each period. The following 
table shows the results in quantity : 



Lot. 



Nutritive 
ratio of food. 



FIB8T PAKT. 

MUk 



f A. 



^"^^fryl^ -tloofToSd 



1:5.2 
1:5.2 


660 lbs 

552 




1,212 


1:5-6 
1:56 


560 



BKCOND PART. 




Itlve 
rffood. 


produced in 
14 days. 


liOss due to 
wideningr 
the ratio. 


1:9 


598 lbs. 


62 


1:9 


497 

1,095 


55 




117 




— --- - 


— - 


l:S 
1:8 


530 
635 


65 




1,165 


95 


Hay, 


512 


■ 75 



1,260 
3. G. Ensilage, 587 

The decrease in milk amounts to about ten per cent in the 
first combination, eight per cent in the second, and thirteen 
per cent in the third. Now, how much was the chemical 
composition varied ? 

Table i, when averaged for the first four lots, gives us the 
increase or decrease of each constituent of the milk, due to 
substituting corn meal for gluten meal, pound for pound ; 
that is, 

CHANGING FROM A NARROW TO A WIDE NUTRITIVE RATIO. 



Solids 


Decimal of a per cent. 
Decrease. Increase 

•155 


Fat 

Caseine .... 


• 09 


.06 


Sugar ..... 
Ash 


. .01 


.19 


Solids not fat . . . 




•245 



This table means, that the solids were increased -iV\f^ of 
one per cent, the fat decreased y^^ of one per cent, etc. The 
quantity of milk was decreased 8.5 per cent, and the quality 
of butter 10.5 per cent, by the change. 
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LotG. 
Avera«re,comp. of 


•OTOl 

JOU1VO 




53 


s 


• 


•*- 


3 




s 




: 






2S 


^«q q»iM t: 


i|S25^ 


i 


iM 


OB 

8 


^ 




5^ s e a 8 s? 

jj ej eo eo lO 






^ 


S 


LotD. | 

Ayrshire and Hoi- i 

stein. 
Averagre comp. of 

milk. 


•B»OI 
lOUlBf) 




• f' B F- ? B 




: 




^ i 




87.58 
12.42 
3.57 
8.16 
4.96 
.74 


3 

00 


1^ 


i 


s ; 




g S 8 S S ^ 

55 ej eo eo ^ 


9 




a 


B 


LotC. 

Shorthorn and Ayr- 
shire. 

Averagre comp. of 
milk. 


•ssoi 

JO UlCf) 




■ ? f 2 B 5 


;3 






3 


•OliJBI . 


87.07 86 89 
12.93 13.11 
3.82 1 4.11 
3..% 1 3.31 




8 

09 


- 




i 


3 




SS 






LotB. 
Jersey and Ayrshire. 

Averagre comp. of 
milk. 


•B80I 

JO ui«o 




8 s ;3 9 

• ' +^ n" •* 




f- 






9 


•Ol^WJ . 


^ S % S » S2 
g 2 ^ CO ^ • 


1 




CO 

S3 


•oi:>«j el 
9Ai»U!)na lo 


IC 


3 S 9 {2 {2 
CO ^ eo ^ • 


i 


? 


§ 


2 


Lot a. 

Jersey and Short- 
horn. 1 
Averagre comp. of 


•«soi 

JOUIVf) 




B 2 S 8. S. 


2 

•' 

S3 


s 


2 

i 




•on«J 
OAiViJinu « 


8 S §? 8 8 e 

g « CO « o 


OAi^iJinu to 


87.09 
12.91 
3.92 
3.19 
5.04 
.76 


i 


s 

^ 




s 

C4 






1 


ac 

1 


1 


09 

C 


1 


< 




1 
1 




1 

2 

.S 

o 

1 


i 
>> 




IF 

111 



J 
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The amount of milk produced by each cow daily, on an 

average, was: 

Lbs. 
On gluten (narrow ratio) ..... 22.07 

On corn meal (wide ratio) ..... 20.20 



Loss (due to wide ratio) ..... i .87 

The amount of butter was : 

Lbs. 
On gluten (narrow ratio) ..... .977 

On corn meal (wide ratio) ..... .875 



Loss (due to wide ratio) ..... .102 

It is no part of the plan of this bulletin to discuss the 
matter of costs of foods, or cost of milk and butter, but for 
the benefit of any who may wish to know, I will say that the 
average cost of the corn meal rations was $0,161, of the 
gluten meal $0,171, per day. And with the eight cows 
under consideration the cost of milk per hundred weight, 
with the gluten, was $0,774; ^^^^ *^^ c^*"" "^eal, $0,797 — 
a difference of $0,023 per cent in favor of gluten. 

THE RATIO OF CASEINE TO FAT. 

There has been some very interesting work done by Pro- 
fessors Sanborn, Henry, and Roberts, which seems to show 
that a highly nitrogenous diet — that is, one with a narrow 
'' nutritive ratio " — increases the proportion of albuminoids to 
fat in the dressed pig and sheep ; and their conclusions are 
that the fat may be relatively and materially increased by 
starchy food, while the lean may be made relatively more 
plentiful by the nitrogenous food. Now, as milk is the prod- 
uct of growth in cows, we might reasonably expect to find 
a similar effect when we feed widely differing rations. 

EFFECT OF NARROW AND WIDE NUTRITIVE RATIO ON 
RATIO OF CASEINE TO FAT. 

A Shorthorn cow, whose milk was analyzed twice daily, 
was fed on rations varying from a nutritive ratio of i : 5.5 to 



Digitized by VjOOQIC 



154 



COLLEGE OP AGRTOULTTJRE. 



I : 12.9. The periods were of fourteen days each, but were 
repeated. In the following table a number of periods are 
averaged together and the result stated : 



No. of periods 




Nutritive 


Ratio of caseine 


averasred. 




ratio. 


to fat. 


4 • 


. 


• 1=5-7 


I : 1. 1 So 


4 • 


. 


• I = 7-5 


1:1.175 


5 • 


. 


. 1:12.3 


I : 1.098 


3 • 


. 


. 'irS 


I : 1. 14 




ANOTHER SHORTHORN COW. 




2 


. 


. 1:5.8 


1:1.135 


3 • 


. 


. 1:5.2 


I : 1. 12 


I 


. 


. 1:5.1 


I : 1. 16 


I 


. 


. 1:5.1 


I : 1.24 




A JERSEY COW. 




No. of periods 




Nutritive 


Ratio of CAseine 


averaged. 




ratio. 


to fat. 


3 • 


. 


• 1 = 7-3 


I : 1 .48 


3 • 


. 


. I : 6.6 


1:1.52 


From Table 


I the following 


results are taken : 






1=5-4 


1:1.23 






1:8.5 


I :t.i8 



Thus we see that, without exception, the starchy food 
gives a larger proportion of caseine to fat than the nitroge- 
nous diet, and we must conclude, so far as this work is con- 
cerned, that a highly nitrogenous food does not produce a 
highly nitrogenous milk. 

BUTTER AND CHEESE COWS. 

There is one point which needs mentioning, namely, the 
erroneous idea that, as the fat in milk decreases, the caseine 
increases. 

We are told that cows which are giving milk poor in fat, 
and are therefore poor butter cows, are great cheese cows; 
*Cow at pasture— nutritive value estimated. 
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and we are asked to believe that when the per cent of fat is 
low the caseine is high. The following average results show 
the variation between Jerseys and Shorthorns : 

Solids Fat Caseine Sugar Ash 

percent, percent, percent, percent, percent. 
Jersey . . 15.75 6 4 5.5 75 

12.25 3-75 3 4-S 70 

13.00 4.00 3.25 5.0 75 



Shorthorns •! 

I 2 



It will be found that a high per cent of fat and a high per 
cent of caseine go together, and a milk rich in fat is not only 
a good milk for butter but also a good milk for cheese, while 
the reverse is also true. 

And, now, in conclusion, let me say that these results 
which I have given are fairly representative of other results 
which we have on hand, and I fcel'warranted in saying that 
a given animal by heredity is so constituted that she will give 
a milk of certain average composition ; by judicious or inju- 
dicious feeding the amount of milk daily may be very largely 
varied, but the quality of the product will be chiefly deter- 
mined by the individuality of the cow. We may fertilize the 
soil around our grafted apple tree and cause it to produce 
double the amount of fruit that it would have produced 
uncared for, but we shall never change the Baldwin apple 
into a Pound Sweeting, or the Crab apple into a Pippin; the 
kind of apple is determined by the character of the tree, the 
amount by the character of the food; so of the cow. A 
Shorthorn cow can never, by feeding, be changed into a Jer- 
sey, and the man who starts out to increase the fat in milk by 
simply changing the food, has, in my opinion, a very difficult 
task to perform. Slight variations are always cropping out, 
whether we change the food or not, but changes of per cent 
of fat, of any considerable amount, do not appear to trace 
to food influence, so long as the food is reasonably well pro- 
portioned and sufficient in quantity. 

Quantity is the result of food influence. Quality is the 
result of the make-up of the animal. 

G. H. WHITCHER, Director. 
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COOPERATIVE FERTILIZER EXPERIMENTS. 

It is commonly believed that experiments with fertilizers 
are of little use, except in the immediate locality in which 
they are made ; some even advocating the idea that no two 
parts of the same farm have the same needs, and that the use 
of fertilizing materials is, and must be, from the nature of 
the case, a haphazard undertaking, upon which study and 
investigation can throw little if any light. 

I do not believe, however, that the case is as hopelessly in- 
volved in darkness as this view would lead us to conclude, 
and I am convinced that the feeding of plants will in time be 
placed on a footing more nearly approaching that on which the 
feeding of animals now stands. It is not the purpose of this 
bulletin to discuss this part of the subject but rather to pre- 
sent the results of a series of cooperative experiments carried 
on by direction of the station on farms in various parts of the 
State. 

OBJECT OF THE EXPERIMENTS. 

The object was to determine, by field tests, the relative pro- 
portion of nitrogen^ phosphoric acid^ and potash which 
should form the most perfect crop ration for the soils and crops 
experimented on, and in connection with this, as a means of 
comparison, four plots in each set were left with no fertilizer 
of any kind, to determine the natural capacity of the soil ; one 
plot had one of the best commercial fertilizers found in our 
market, one plot had ashes and concerning one plot, No. 6, 
no suggestion was made, the intention being for each farmer 
to use whatever he might have, either in the way of manures 
or commercial goods on this. 

COST OF FERTILIZER. 

In each case, except plot 8 where manure was used, the 
fertilizer or chemicals cost fifty cents per plot, or ten dollars 
per acre; the manure plot had thirty bushels of farmyard 
manure, which is at the rate of about seven cords per acre, 
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the value of which, on an average, may be placed at twenty 
dollars (that is about twice the costof the fertilizer, chemicals, 
and ashes). This amount of manure was used because it was 
believed to be about what our farmers would call a full average 
application for corn. 

PARTIES WHO UNDERTOOK THE WORK. 

The thanks of the Station and of the farmers of the State 
are due to the following gentlemen who assisted in this under- 
taking : Hon. D. H. Goodell, ex-governor of the State, Antrim, 
N. H. ; Hon. Warren Brown, president of Board of Control, 
Hampton Falls, N. H. ; Hon. S. B. Whittemore, member of 
Board of Control and of Board of Agriculture, Colebrook, 
N. H. ; Alonzo Towle, M. D., member of Board of Agricul- 
ture, Freedom, N. H. ; Charles McDaniel, Esq., master of 
State Grange, West Springfield, N. H. ; F. T. Stanton, B. S., 
Strafford Corner, N. H. ; C. C. Beaman, Esq., Cornish, 
N. H. ; James Wood, Esq., Lebanon, N. H. ; J. L. Gerrish, 
Esq., Mast Yard, N. H. ; J. E. Whitcher, Esq., Straf- 
ford, N. H. 

The last mentioned experiment was a continuation of a series 
commenced in 1888, and ruined by the early frost of that year, 
it cannot be compared with the other results since the plan 
was materially modified the past year. 

PLAN OF FIELD. 

The outside dimensions of the plowed field were to be 185 
feet by 281 feet, this enabled one to lay off twenty plots each 
33 feet by 66 feet, leaving an outside blank space four (4) 
feet wide all around the field and a space three (3) feet wide 
between each plot. Each plot was to have ten (10) rows 
with twenty (20) hills in each row, or at the rate of four 
thousand (4,000) hills per acre. 



Digitized by VjOOQIC 



158 



COLLEGE OP AGRICULTURE. 









5: 



^j; 



i 
< 





s 


an 










s 










s 


4 


;? 
S 










s 






00 


i 














s 




gooeo 






«-*00 




J9 


l«s^ 






** • 




21 


1 










a 




^ 


S 








IsS 


o 

H 


52 


5 






CI 




SS 




3 


S 






-i 


Is^ 




0» 


ls»- 




IsS 




00 


5 








^ ; 


ill 




lO 


1 


^' 








|5 




"* 


Is 


g 






lis 




eo 


II- 








00 






- 


ir^ 






2.S 


I 

1 

1 
P 

c 

E 

i 

\ 

! 

J 

i 

I 


d 

3 

^ 

5 . 

H 

5 
5 

I 


1 


1 
1 


1 


'J 

< 


£ 
^ 


i 

1 

1 


1 

Is 

1 


1 


1 


' 



Digitized by VjOOQIC 



EXPERIMENT STATION. 169 

Table i is so arranged that the number of the plot is shown 
across the top, the kind of fertilizer used is shown in the left 
hand column ; the number of pounds of any given substance 
used on a given plot will be found by looking opposite that 
substance, in the column marked at the top with the number 
of the plot, for example, if it is desired to know what the fer- 
tilizer on plot 13 was, we look in the column headed 13, fol- 
lowing down this we come to 16^ pounds and looking at the 
left of this we see that this was dissolved bone-black; 5 
pounds of muriate of potash and 3^ pounds of sulphate of 
ammonia, make up the total application on that plot. 

The lower three lines of figures in the table show the 
chemical composition of the material used on the various plots, 
thus No. 13 had a mixture which by analysis showed 10.5 per 
cent of phosphoric acid, 10 per cent of potash, and 2.8 per 
cent of nitrogen. 

CONDITIONS UNDER WHICH WORK WAS DONE. 

The station put up the fertilizers except for plots 6, 8, and 
12, the farmer was to furnish the use of land, was to lay out 
the plots, and plant according to directions, record certain 
observed facts on blanks furnished and to harvest and report 
weights. For this, no compensation other than the fertilizer 
was given. 

RESULTS OBTAINED. 

While the results cannot be regarded as perfect, in fact fall 
far short of that, nevertheless it is believed that they are valu- 
able. Seven of the ten farmers worked on corn which was 
husked (one of these by reason of sickness did not report on 
weight of fodder), one planted corn for ensilage, one sweet 
corn for a canning factory, and one experimented on 
potatoes. 
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Table 2 gives the yield per acre of husked corn, 40 pounds 
per bushel as husked, and of fodder, for each plot on each of 
the seven sets; plots 17, 18, 19, and 20, on Mr. Baker's 
acre, were destroyed by crows ; the last two columns in the 
table give the average yield of corn and fodder from each plot, 
for the seven tests. In this table the best three yields are 
printed in black-faced type, the next best three in italics. 

Taking this table as it stands and the best yield of corn is 
seen to be from manure, followed by plots 9 and 13, while 
the largest amount of fodder is found on plot 13, followed by 
9 and 5. 

If we select and average the best three plots, not including 
the one with manure, in each set, we can then compare the 
results from chemicals with those from manure, prepared fer- 
tilizer, and ashes, and by averaging the four plots with no 
fertilizer we have the data for determining the relative' effi- 
ciency of each method of supplying plant food. This 
method of condensing results has been applied to table 2 and 
as a result we get table 3, the upper half being for husked 
com and the lower for fodder. 

Table 3 shows us that the average yield of husked corn 
from manure was 89.69 bushels, from the best three combi- 
nations of chemicals 90.62 bushels, from prepared fertilizer 
63.58 bushels, from ashes 65.40 bushels, and from plots not 
fertilized 41 .00 bushels. 

To the farmer these figures mean a gi*eat deal, provided 
that they are representative results ; now as the cost of chemi- 
cals, ashes, and prepared fertilizer are the same, any gain in 
product of one over the other represents profit, and we may 
well ask the question. Why do chemicals average a better 
yield than the prepared fertilizer.? 

The first step in answering this is to determine just what 
kind of plant food has been supplied in each case, and the 
proportion of the several kinds. If we take the fertilizers 
used on those plots which gave the three highest yields in each 
set, and average the per cent of nitrogen, phosphoric acid, 
and potash, we get the results given in table 4. 
11 
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Table 4. — Composition of best Chemicals used. 



Com. 

On 
Fodder. 



S Phosphoric acid, per cent. 
Potash, per cent 
Nitrogen, per cent 

(Phosphoric acid, per cent. 
Potash, percent , 
N itrogen, per cent , 



70 
17 8 

4.1 



11 6 
7 6 
18 



7 3 11 6 

8 6! 7 6 

2.8 18 



5 



^ 



11 2 11 6 11 3 3 6 
6 3 6 6 10 010 2 



2 7 



3 21 1 9 11 4 
10 51 6 9 11 1 
12 6,24 6, 9 3 

1.9| 2 8 2.0 



7 

8 7 
7 8 

10 
90 
2 8 





5 



lO.T 
4T 
•.5 

11. • 

9^ 



The upper half of this table shows what kind of a fertilizer 
proved best for the production of corn on each of the seven 
farms, the last column averages all of these. The lower half 
of the table shows the same thing for the production of fodder, 
consequently these results may be regarded as applicable where 
the design is to raise ensilage ; combining these averages and 
we may fairly claim, so far as the teachings of these experi- 
ments are concerned, that the best results come from a ferti- 
lizer, with the following chemical composition (beside it is 
given the average analysis of eighteen fertilizers sold in New 
Hampshire in 1889) * 

Chemicals Averagre of 

producinsT hest fertilizers sold in 
results. N. H. in 1889. 

Phosphoric acid 

Potash ..... 

Nitrogen 

The difference is very easily seen and we are forced to 
conclude that our prepared fertilizers are deficient in potash. 

Or if we select from table 2 those three plots which yield 
highest in the average of a// of the sets, namely, 9, 13, and *6 
the average composition is as below : 

Phosphoric acid . 

Potash .... 

Nitrogen .... 

The best plots on fodder were 13, 9, 5. 
* 6 received a variety of fertilizers amons the different experimenters. 



9-25 


11.08 


11.30 


2-57 


.3-50 


2-45 



lusked 
Com. 


Fodder. 


Average 
of the twa 


10.7 


7.0 


8.8 


9-5 


23.1 


16.3 


2.0 


2.1 


2.0 
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These results are in no wise unusual ; in our five years' 
work on the station farm, some of the results of which were 
reported in Bulletin No. 6, it has been found that the six com- 
binations of chemicals which have given the highest income 
on corn, per dollar invested, have averaged : 

Phosphoric acid 6.4 

Potash ........ 15.5 

Nitrogen ....... 2.5 

EXPERIMENTS WITH ENSILAGE, SWEET CORN, AND POTATOES. 

The following are the results of experiments with the same 
combinations as for corn, on the crops above mentioned. 

Table 5. 

Towle. Whittemore. McDanieL 

Sweet Com. Potatoes. Ensila^. 

Value per acre. bu. per acre. lbs. per acre. 

1 •08.00 ir« 9.120 

2 28.40 110 6,480 

3 57.40 WO 11400 

4 1900 110 •6.400 

5 •aoaO 115 7,080 

6 •41.80 160 12,320 

7 35.40 80 7,720 

8 •40.40 148 Ufi20 

9 57 80 ISO ia,700 

10 67.eO 243,6 11.000 

11 31.00 70 6.200 

12 66.40 71.5 19,4I>0 

13 60.20 104 22,920 

14 eoaO 128.5 10.320 

16 •41.20 127.5 11.200 

16 •42.00 90 10.120 

17 28.80 110 7,000 

18 32.00 16.3 7,600 

19 28.00 28 19,800 

20 48.20 98JS 94m 

Towle. Whittemore. McDanieL 

Sweet Com. Potatoes. Ensilage. 

Value of crop. bu. lbs. 

Manure . . . . f 148 11020 

Average of bests plots ) ^ g. 

of chemicals j ' ^^'33 '7^ ^2,^ 

Prepared fertilizer . . 60.20 128^ 10,320 

Ashes .... 55.40 71 1 12,400 

No fertilizer . . . 31.05 87 6,850 

•A different variety of com. 

t An accidental chanffinir of seed puts this plot in another Beries. 
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The superiority of chemicals over prepared goods is again 
demonstrated in these trials. The composition of the fertilizers 
giving best three yields is as follows : 



Phosphoric acid, per cent 
Potash, per cent . 
Nitrogen, per cent 



Towle. 


Whittemore. 


McDanieL 


I0.8 


II. 6 


4.0 


II.O 


7-1 


24.1 


2.1 


2-3 


0.2 



PLOT 6. 

This plot, as before mentioned, had such fertilizers as each 
experimenter chose to apply. 

Governor Goodell applied 32 J pounds of Soluble Pacific 
Guano; unfortunately this was applied in the hill while all 
the other fertilizers were broadcasted ; comparison under this 
condition is impossible. 

Mr. McDaniel used four bushels of hen manure on this 
plot; Mr. Gerrish two bushels of hen manure; Dr. Towle 
applied 28 pounds of Qiiinnipiac fertilizer ; Mr. Baker used 
28 pounds of Bradley's XL; Mr. Wood used %\\ pounds of 
ground bone and one half bushel of ashes ; Mr. Whittemore 
applied 28 pounds of Stockbridge Potato Manure. 

COMPARISON OF COST AND PRODUCT. 

Hnsked Corn. 

Average yield with no fertilizer 
Average yield with manure 
Average yield with three best chemicals was 
Average yield with ashes .... 
Average yield with prepared fertilizers 

Fodder. 
Average of *' nothing" plots . 
Average of manured plots 
Average of plots with chemicals 
Average of plot with ashes 
Average of plot with prepared fertilizer . 



bush. 


Gain over 

no fertilizer. 

bash. 


41.00 




89.69 
90.62 


48.69 
49.62 


65.40 
63-58 


24.40 
22.58 


lbs. 


lbs. 


2,176 




3.739 
4,046 


1.563 
1,870 


2.595 
2,865 


419 
689 
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If we call the corn worth twenty-five cents per husked 
bushel and the fodder worth five dollars per ton, we can find 
the value of the increased product, and, calling the manure 
worth fifteen dollars per acre, and all other plots ten dollars 
per acre, which is what the fertilizers would cost in any 
market, we can draw up the following exhibit of cost and 
income : 



Cost of plant food 
Com. per acre. 


Value of increased 


Value of increaae 
per tl invested 
in plant food. 


Manure . 


$15.00 


$16.00 


$1.07 


Chemicals 


10.00 


17.08 


I.71 


Ashes . 


10.00 


7-15 


•7ii 


Prepared ferti- 








lizer . 


10.00 


7-37 


.74 


Sweet Com. 








Chemicals 


10.00 


■30.28 


3-03 


Ashes . 


10.00 


24-35 


2-434 


Prepared ferti- 








lizer . 


10.00 


29.15 


2-91* 


Potatoes. 








Manure . 


15.00 


30-50 


2.03 


Chemicals 


10.00 


42.00 


4.20 


Ashes 
Prepared ferti- 


10.00 


Loss 






lizer . 


10.00 


20.75 


2-074 




CONCLUSIONS. 





I St. Chemicals when properly mixed can fully take the 
place of farm yard manure as a source of plant food, this is 
shown by the averages of the best plots in each set (see 
table 3). 

2d. Chemicals when properly mixed can and do give 
greater increase of crop than commercial fertilizers (see table 

3)- 

3d. The average chemical composition of fertilizers for 
New Hampshire should be phosphoric acid, 9 to 11 per cent; 
potash, 9 to 15 percent; nitrogen, 2 to 4 percent; whereas the 
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fertilizers offered to us in the market average phosphoric acid, 
II per cent; potash, 2.5 per cent; nitrogen, 2.5 per cent. 

To get such a fertilizer as the soil and plant demand, farm- 
ers must buy crude chemicals and mix them in proportions 
which prove best by trial, until such time as the fertilizer 
manufacturers discard the present stereotyped 12 — 3 — 3 
formula which does not and never did rest upon any basis 
(either of theory or practice. 

With increased confidence in their value and adaptation to 
New Hampshire conditions, I reprint a few of the combina- 
tions given in Bulletin No. 6. The amounts are for one acre 
where no manure is used, and in all cases with hoed crops, two 
thirds of the mixture is to be sown broadcast and harrowed 
in, the remaining third to be put in the hill or drill. 

I. 



FOR CORN AND WHEAT. 



Dissolved bone-black 
Muriate of potash . 
Sulphate of ammonia 



Dissolved bone-black 
Muriate of potash . • 
Sulphate of ammonia 



Dissolved bone-black 
Muriate of potash . 
Sulphate of ammonia 



V. 

OATS. 



VII. 
HAY. 



325 pounds. 
100 '' 
75 '' 



500 pounds. 



330 pounds. 
105 '' 
65 " 



500 pounds. 



225 pounds. 

254 '' 
12 " 



500 pounds. 
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OP (b) 

300 pounds. 
150 »' 
50 ** 


500 


500 pounds. 
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IX. 

/ POTATOES. 



Dissolved bone-black . 
Muriate of potash 
Sulphate of ammonia . 



It is hoped that this bulletin will lead some of our farmers 
to test these combinations, using them side by side with pre- 
pared fertilizers. 

G. H. WHITCHER, Director, 

The bulletins of this station are free to all farmers in the 
State who send a request for them to the director. 

FEEDING EXPERIMENTS WITH PIGS. 
Part I. 

G. H. WHITCHER. 

The work reported in this bulletin was designed to show 
something of the feeding or pork-producing value of skim- 
milk, a matter of no small importance in connection with 
dairy farming. Within our State to-day there are probably 
100,000 cows, producing 300,000,000 pounds of milk, of 
which about three fourths, or 225,000,000 pounds, is made into 
butter. Now, on an average we get not far from eighty per 
cent of the whole milk as skim mi Ik, consequently the annual 
quantity of skimmilk that the farmers of New Hampshire 
have to dispose of is 180,000,000 pounds, and if this is worth 
twenty-five cents per hundred it represents a value of 
$450,000. 

While the original plan of these experiments covered only 
the financial side of the question, later it was found desirable 
to conduct digestion experiments to determine just how much 
of the food eaten was actually utilized by the pigs. This 
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work was put into the hands of the station chemist, Professor 
Morse, whose report is to be found in Part II of this bulletin. 

The six pigs selected for this work were bought of a neigh- 
boring farmer, August 24, 1889, at which time they were six 
weeks old. While of no particular breed, they evidently had 
a good proportion of Chester White blood, and proved rapid 
growers and were remarkably uniform in shape and weight. 

August 24 each pig was marked and his weight recorded, 
and at the same time they were divided into two lots as fol- 
lows : 



No. of Pig. . 


. 1 


2 


3 




Lot I, live weight Aug. 24, 


28 


25* 


^H 


Total, 82 


No.ofPifir. . 


. 4 


6 


e 




Lot 2, live weight Aug. 24, 


26 


3H 


25 


Total, 8si 



During the preparatory period, from August 24 to Septem- 
ber 3, each lot received daily 30 pounds of skimmilk, and at 
the last named date lot i weighed 96^ pounds, while lot 2 
weighed 106 pounds. 

PLAN OF THE FEEDING WORK. 

To place the two lots on as equal a basis as possible it was 
decided that each should be fed a like amount of digestible 
matter daily — that is, the total amount of digestible albumi- 
noids and non-albuminoids in the two rations should be as 
nearly alike as possible, but in one case the source of this 
digestible matter should be skimmilk and corn meal, while in 
the other it should be corn meal and middlings, with water 
&dded. Of course the only possible basis upon which to com^ 
pute such rations was the '* feeding standards" and "feeding 
tables," and to utilize these it was necessary to assume that 
the skimmilk, corn meal, and middlings were to be of average 
quality and digestibility. Luckily, subsequent analyses of the 
foods used, and determination of digestibility, did not show 
enough variation to affect the results in any way. 

The amount of food required was estimated each week, 
from Wolff's " feeding standards," with a slight modification 
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as to quantity. For one hundred pounds live weight there 
was fed daily an amount of food which would contain, for 

L t I I *53^ pounds albuminoids. 

( 3*3^ pounds non-albuminoids. 

T , j .53 pounds albuminoids. 

1 3*33 pounds non-albuminoids. 

fxr i£r» * J 1- ( .40 of albuminoids. 
Wolff s standard IS ^ ^ ^ n. • -j 

( 2.40 of non-albummoids. 

The ratio of albuminoids to non-albuminoids (nutritive 
ratio) is practically the same as Wolft^'s, but the total digesti- 
ble matter daily for one hundred pounds live weight is 3.86 
pounds as against 2.80. This excess is apparently greater 
than is actually the case, owing to the way in which the live 
weight was estimated in advance. 

The pigs were weighed individually each week, and the 
ration for the succeeding week was figured, not on the actual 
weight at the commencement of the week, but upon an esti- 
mate of what each lot would weigh at the end of the week ; 
this was done by adding to the actual weight an amount 
equal to the average gain of both lots for the preceding week; 
as a matter of fact, therefore, the quantity of food was always 
figured for a greater live weight than actually existed. A bet- 
ter way, doubtless, and one adopted in another experiment, 
would have been to have added one half of this gain, thus 
figuring the ration on approximately the average live weight 
for the week. On the other hand, it may be reasonably 
urged that so long as the food was consumed without waste it 
was evident that these particular pigs, at least, were so con- 
stituted that they could handle more than Wolft^'s standards 
call for. 

HOW THE RATIONS WERE COMPUTED. 

As already mentioned, it was decided to make the grain 
ration a mixture of equal parts of corn meal and wheat mid- 
dlings, as this mixture would have a nutritive ratio of i 16.5, 
which was exactly what was desired. A sufiScient amount 
was then taken to meet the requirements for the live weight 
involved, estimated as above explained. 
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The lot not having the mixed grain was to have such a 
mixture of skimmilk and corn meal as should give exactly the 
same amount and proportion of digestible matter. It was 
found that one part of corn meal and two parts of skimmilk 
gave nearly the right proportion, or nutritive ratio, and in 
general this was the combination fed. 

As the feeding progressed, samples of the food were ana- 
lyzed, and when it was observed that the skimmilk ration 
invariably gave the greater growth, the digestibility of each 
constituent of the food was determined, as reported in Part II, 
where will be found the "Composition of Feeding Stuffs," 
table i; "Composition of Dung," table 2; and Digestion 
Coefficients, table 4. 

The following table (i) is computed from the total compo- 
sition and the digestion coefficients given in part II, and is in 
the form which I have used for the last six years in feeding 
tables; the first column gives the digestible albuminoids, the 
second the non-albuminoids made up of digestible nitrogen 
free extract, fibre and fat, the latter multiplied by 2 J to place 
it on a starch basis : 





Table i. 






-Digestible^ 






Non- 


Nutritive 


100 pounds 


Albuminoids, albuminoids. 


ratio. 


Corn meal contain 


• 7-92 76.91 


1:9.7 


Middlings contain 


. 14.82 64.30 


1:4-3 


Skimmilk contain 


. 3.29 5.82 


1:1.8 



In Table 2 are given the details of the rations used ; the 
first, second, and third periods are of twenty-one days each, 
while the fourth and fifth are of thirty-five days each. The 
lots were alternated from the skimmilk and corn meal ration 
to the nriixed grain ration, and vice versa at the beginning of 
each period, thus equalizing any variation in the natural 
thrifliness of the two lots. 
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Table 2. — Lot i . 









DAILY RATIONS. 




a> 

5 


Vi 




Si- 


•4 



h 


















1 


73 




ll 






4i 












^ 


§ 





5.^ 


1 


Zf^ 


1 


1 


a 


M 
1 

CO 


1 


3 




a> 

> 

i 


1^ 


> 

"•1 


|i3 




OS 

n 

1^ 






lln. 


lb«. 


lbs. 


lbs. 


lbs.' 


lbs. 


lbs. 


lbs. 






lbs. 


1 


1 
2 
3 

4 


130^1 
161H 


7 

12 


3% 

5 

6 

4 






12 
22 
24 

19 


11.7) 
18.4} 
16.8) 

11.6 


• 

e 


.0306 
.0230 
.0263 

.0340 


.0263 




Sept. 






119 


3-24. 








2 


4 


10 




Sept. 24 


6 


173% 




6 


6 


10 


22 


11.9 


M 


.0366 


.0380 


271 


to Oct. 16. 


6 


195l{ 




6 


6 


16 


22% 


10.9 


■4 


.0130 






3 


7 
8 
9 

10 


218 

248% 
276Va 

310 


17 
19 
22 


10 

10% 

11 

9 






30% 

28 

33% 

3i% 


13.1) 

10.7 

11.4 

10.4) 




.0327 
.0376 
.0344 

.0120 


,0360 




Oct. IS 




1 


M3 


to Nov. 6. 










9 


•30 




4 


11 


344H 




10 


10 


34 


28% 


7.9 




« 


.0966 






]!iov. 6 to ' 


12 


373 




10% 
10% 

iU5 


10% 
10% 


38 


30 


7.7 




.0562 


,0660 


388 


Dec. 10. 


13 


403 




38 


27% 


66 




*• 


.0616 








14 


430 V4 




11% 


37 


27 V^ 


6.2 J 






.0672 








16 
16 


468 


36 
36 


17 
20 






46 

49% 


9.61 
9.4 


« 


.0396 
.0110 






5 




•2 




Dec. 10 


17 


563% 


37 


22 




3 


61% 


89 


.0(26 


.0434 


304 


to Jan. 14. 


18 


606 


37 


22 




3 


42 


6.7 





.0620 








19 


647 


39 


23 




4 


63 


7.8 J 




.0432 







Table 3. — Lot 2. 



1 
Sept. 
3-24. 

2 

Sept. 24 

to Oct. 16. 



t. 16 { 
ov. 6. ( 



Oct _ 
to Nov. 



Nov. 6 to 
Dec. 10. 



5 

Dec. 10 

to Jan. 14. 



lbs. 
106 
114 
1301 

167 
173 
2044 

7 246i 

81 2714 

296 



3754 
416 
467 
498 

666 

6004 

6164 

687 

7144 



lbs. 



27 
30 
33 
33 
364 



lbs. 

It 

4 



10 

7 
74 



14 
16 
18 
18 
194 

14 
16 
16 
16 
84 



lbs. 


Uw. 


lbs. 


lbs. 


lbs. 






it 

4 


6 


8 


7.3) 
13 6} 
18.6) 




.0603 




8 
10 


Sll 


99 


.0312 
.0243 


.0326 






16 
314 
42 

26 


9.7 
166 
18.6 

9.7 




.0394 
.0256 
.0283 

.0152 


.0270 










7 


16 


74 


18 


244 


8.7 


.0193 


.0460 


8 


20 


29 


9.3 




.0446 






•6 


St 


14.4"! 




.0287 






7 


10.2 


«rf 


.om 






8 


41 


9.5^ 




.0148 


.0363 




8 


41 


8.6 1 


m 


.0148 






8 


68 


12.8J 




.0296 




14 


46 


464 


6.9^ 




.0650 




16 


46 


46 


72 


rt 


.0537 




16 


48 


48; 


6.2^ 


e 


.0620 


.0633 


16 


48 


48; 


3.9 1 
3.6j 




.0936 




84 


26 


254 




.0602 





lbs. 



189 



328 



400 



* Extra water in both lots. 
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Table 2 is arranged as follows: Commencing at the left, 
the first column gives the period and date covered ; the second 
column gives the number of the week since the experiment 
commenced ; the next four columns give the kind and amount 
of food fed per lot daily; the gain per week for each lot comes 
next ; then the gain figured to one hundred pounds of live 
weight, followed by the same averaged for the entire period ; 
in the next column is given the cost per pound of growth for 
each week. In order that this might be figured out it was 
necessary to assume some value for skimmilk, and I have 
taken this at twenty-five cents per hundred pounds ; following 
this is the average per period. 

This table contains the more important results of the exper- 
iment. The most noticeable thing about it is the superiority 
of the skimmilk and corn meal ration over that made up of corn 
meal and middlings, notwithstanding the fact, as will be shown 
later, that the former ration did not contain as much digestible 
matter as the latter. 

Table 3 is condensed from table 2 for the purpose of 
showing that this superiority is a decided one, both as to rate 
of growth and cost of growth. 

Table 3. 





Lot 1. 


Lot 2. 


PSRIOD. 


Average grain 
per week for 
each 100 lbs. 
live weight. 


Average cost 

per pound of 

growth. 


Average gain 
per week, for 
each 100 lbs. 
live weight. 


Average cost 

per pound of 

growth. 




Skim- 
milk. 


Mix'd 
grain. 

1 


Skim- 
milk. 


Mix'd 
grain. 


Skim- 
milk. 


Mix'd 
grain. 


Skim- 
milk. 


Mix'd 
grain. 


1 


lbs. 
16.6 


lbs. 1 

"iis "; 
"ts"*! 


cts. 
2.58 

"z'bo' 

■4.31' 


cts. 

""i'.'s" 
"i'i" 


lbs. 

'14*9 
"ill 


lbs. 
13.1 

"g'i"' 

"h.'z" 


cts. 

"i'.io" 

■'363* 


cts. 
3 16 


2 




3 


117 


4 60 


4 




6 


8.5 


6 33 







A glance will show that the growth per one hundred pounds 
of live weight is much larger in each lot when the ration is 
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skimmilk and corn meal than when it is com meal and mid- 
dlings, and it is likewise noticeable that this gain decreases 
with the same ration as the pigs grow older. It is also evident 
that the cost of growth follows the same rule, being lowest 
when the gain is greatest. 

The following averages were obtained during the one hun- 
dred and thirty-three days covered by this work : 

Average weekly gain for lOO pounds Lot i. Lot 2. 

live weight, on skimmilk ration . 11.3 ) 12.5 ) 

on mixed grain ration 9.2 J '^ 8.5 J 
Average cost of i pound of growth, 

on skimmilk ration . . . 3.9 ) 3.4 ) 

on mixed grain ration . . 5»i | 5-3 J 

The figures for the skimmilk and com meal ration are put 
in black-faced type, and it is at once seen that the rate of gain 
is unmistakably greater on the skimmilk and grain than on 
grain alone, the percentage in favor of the former being 23 
and 47 on lots i and 2 respectively, while the cost of growth 
on lots I and 2 is 1.2 cents and 1.9 cents greater per pound 
when the food was mixed grain ; this difference is well worthy 
of careful consideration. With grain costing, as this did, 
$20 per ton for corn meal and $26 for middlings, such pigs as 
these were cannot be fed without loss when pork sells at four 
cents alive, or five cents dressed. 

With skimmilk, however, the case is different, for two rea- 
sons : first, less " raw material " — that is, digestible matter, — 
is required to produce a pound of growth, as shown below : 

DIGESTIBLE MATTER PER HUNDRED POUNDS OF GROWTH. 

Average digestible dry matter required to produce 100 

pounds gain : Lot 1. Lot 2. 

Skimmilk and corn meal . . 242 220^ 

Meal and middlings . . . 334^ 334i 

Average for entire time . . . 279 288|- 

and secondly, because with skimmilk and corn meal a greater 
quantity of food can be handled daily. Thus, by both of 
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these factors the time required for producing a two hundred 
pound pig is reduced very materially. This point is not suf- 
ficiently appreciated by many who feed pigs. With the present 
prices there is but one way in which pork can be produced at 
a profit, and that is by producing a two hundred pound pig in 
the shortest possible time. 

We see from table 2 that the cost of growth and the amount 
of food required to produce one hundred pounds of growth 
increase as the pigs grow older, and it would have been much, 
more profitable to have sold them when averaging one hundred 
and seventy-five pounds each than when averaging two hun- 
dred and forty pounds. 

Thus far we have, for convenience, figured all results on 
the assumption that the skimmilk used was worth twenty-five 
cents per hundred pounds. 

We will now see what its value actually was under the con- 
ditions of this experiment, the price of live hogs being four 
cents per pound, and the cost of grain as previously mentioned. 

For our present purpose we will neglect the first cost of the 
pigs and note the value of the gain of live weight for each 
period, where skimmilk was used as a part of the ration. 

Table 4. 





Lot 1. 


Lot 2. 


Period. 






-oil 

> 




$4 

•sag 

> 


c ex 

> 


> 




C|2 




1 


•2.32 


•1.01 


tl.31 


lbs. 
196 


cts. 
6T 








lbs. 


Ct8. 


2 


•3 58 fti ftA 


•1.90 


2M 


•4^ 


3 


368 


2 20 


i.48 406 


aei^ 








4 


964 




598 


3.62 


1,116 


3*4H 


6 


9 68 
•16.68 


7.28 


2401,295 


is% 
















Total 


•10.49 


$6.19,1,897 


97% 


•13.22 fT-Cfl 


•6 6G 


1,410 




Average 


39% 



This table is constructed by determining the value of the 
gain for each skimmilk period and subtracting therefrom the 
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cost of the corn meal which was fed with the skimmilk, the 
remainder represents the value of the skimmilk, which divided 
by the amount gives the value per hundred pounds. The show- 
ing is certainly a favorable one, and with thrifty pigs from 
twenty to thirty cents per hundred ought to be and can be real- 
ized for skimmilk, when live hogs sell at four cents per pound. 
It must be constantly kept in mind, however, that they must 
be sold by the time they reach a live weight of from two hun- 
dred to two hundred and thirty pounds. 

FEEDING WITH GRAIN ALONE. 

Table 5 gives the results of feeding with corn meal and 
middlings. 

Table 5. 





Lot 1. 


Lot 2. 


Pbxuod. 






Cost of grain 
per pound. 


Value of grain 
at 4 cts. per 
pound. 


1 


.3^ 


1 


i 




•2 04 


•1.61 


•0 031 


2 


$2.61 


$2.41 


•6.038 




3 


1 3.14 


3 61 


'".(m 


4 


6.92 


8.29 


QRfi 1 




5 


...... ..,:::. 


1 696 


11 02 


.063 










Total 

Average 


♦8.46 


•10.70 


, 

•0.050 


•12 14 


•16.26 


•0 063 



This table seems conclusive, so far as these pigs were con- 
cerned, and we are obliged to say that on grain alone there was 
a loss of more than one cent for every pound of growth. 

These results show us that we cannot blindly follow the 
teachings of feeding tables, for should we so do one of these 
rations would be as good as the other, but as a matter of fact, 
while chemically the skimmilk ration was not quite as rich in 
nutritive material as the grain ration, yet the former was, on 
an average, thirty per cent more efficient in actual results than 
the latter. 
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Part II. 

DETERMINATION OF DIGESTIBILITY OF RA- 
TIONS. 

F. W. MORSE. 

The comparative digestibility of the two rations was deter- 
mined as follows : 

One pig from each lot was taken and placed in a box or 
cage, so constructed that the food would not be wasted and 
none of the dung would be lost. 

The pigs did not seem to mind this confinement and con- 
tinued to gain in weight as before the beginning of this part 
of the experiment. Fortunately, the weather was mild and 
no wide variation in temperature occurred during this period. 

The food for each was weighed night and morning, and 
samples taken of each weighing for subsequent analysis. 
Equal parts of the morning and evening samples of skimmilk 
were mixed together and analyzed on the following day, before 
it became sour. Equal parts of the daily samples of corn meal 
and middlings were mixed together, and at the close of the 
experiment a small sample was drawn from each for analysis. 
By this means the average composition of each food stuff' was 
determined. This composition is given in the following 
table: 

Table i. 



• 


i 


1 


1 


H 
o 

©"8 


i 


1 


i 

Is 


Com modi r . , . r 


14.22 
12.30 
90.61 


85. V8 
87.70 
9.39 


1.71 
3.00 
0.77 


3.85 
3.89 
0.33 


9.23 
16.75 
3.29 


1.51 
2.67 


69 45 


MiddlinsB 


61 30 


flVf mTnillr 


500 







12 
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The pigs were carefully watched, both day and night, and 
the dung was collected and put into glass jars. The dung 
was weighed each day, and at the close of the period was 
placed in a large porcelain dish and dried as quickly as possi- 
ble, until it was in a condition to be mixed together thoroughly, 
when a small sample was taken for analysis. 

The composition of the dung of each pig is shown in the 
following table : ' 

Table 2. 





1 






1 


1 








M . 


®fl5 


en 


^ 


1 


1 




■1 







68.56 


31.45 


4.41 


2.43 


6.62 


4.28 


er.M 


32.86 


7.11 


3.86 


8.24 


2.93 



Is 



Piff A. 
Pig 6. 



15.71 
10.72 



During the digestion period Pig A consumed twenty-two 
pounds and five ounces of corn meal, twenty-two pounds and 
five ounces of middlings, together with eighty-four and one 
half pounds of water, and voided ten pounds and ninety-three 
one hundredths of dung. 

Pig B consumed forty-two pounds of corn meal, seventy- 
seven pounds of ski mm ilk, and twenty one pounds of water, 
and voided six pounds and sixty seven one hundredths of dung. 
From these figures and the composition of the food stuffs and 
dung, is calculated the following table, showing the amount 
of each nutrient eaten, voided, and digested ; the amount 
digested being the difference between the amopnt eaten and 
the amount obtained in the dung. 
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Table 3. 



Water 

Dry matter 

Ash 

Ether extract 

Crude proteine 

Crude fibre 

Nitrogen-free extract, 



Pig A. 



lbs. 

90.41 

38.71 

1.07 

1.63 

5.80 

.94 

29.17 



lbs. 

7.49 
3.44 
.48 
.26 
.72 
.47 
1.72 



I 



lbs. 

35.27 

.69 

1.37 

5.06 

.47 

27.46 



PigB. 



6 



lbs. 

96.74 

43.26 

1.31 

1.87 

6.41 

.66 

33.02 



-s 



lbs. 
4.48 
2.19 
.47 
.26 
.66 
.19 
.71 



'8 



lbs. 

41.07 

.84 

1.61 

5.86 

.46 

32.31 



By this table it is shown that Pig B on the skimmilk ration, 
consumed more food than Pig A, and digested more of each 
nutrient. This difference amounted in all to five and eight 
tenths pounds of dry matter. He also gained two and twenty- 
five one hundredths pounds more in live weight than Pig A. 

The pigs were weighed each day, at the same hour, and 
showed a continued increase in weight, amounting in all to 
three and seventy-five one hundredths pounds for Pig A, and 
six pounds for Pig B. 

Pig A did not eat readily, and on two occasions his daily 
rations had to be reduced below that originally planned for 
him. Pig B ate freely at each feeding and consumed the full 
ration planned for the experiment, and apparently would have 
eaten more if it had been given him. This fact was probably 
owing to the greater digestibility of the ration. 

This greater digestibility of the skimmilk ration was notice- 
able for each nutrient ; but especially so for the crude fibre, 
as the following table of percentages of digestibility will 
show: 
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Table 4. 





1 


H 


6 

1 


1 


1. 




eS 

a 


S 

s 


^ 





11 




B 


1 


B 



1 




Pig A 


91.11 ! 84.01 


87.56 


5.00 


94.00 


PigB 


94.93 fifi.QO 


91.42 


70.77 


97.86 















To be sure the crude fibre does not occur in large quanti- 
ties in the food of pigs, yet there was a difference in the dung 
of the two pigs, apparent to the eye. The dung from Pig A 
was dry and hard and contained many undigested hulls or 
scales from the middlings and corn meal, while Pig B passed 
a soft dung. 

The nutritive ratios calculated from the actually digested 
nutrients vary but slightly in the two rations, being i to 6.17 
for the corn meal and middlings, and i to 6.27 for the corn 
meal and skimmilk. 

CONCLUSIONS. 

1. For each one hundred pounds of live weight eight 
pounds of skimmilk and four pounds of corn meal make an 
ample and well proportioned daily ration. 

2. In the absence of skimmilk, two and one half pounds of 
corn meal, two and one half pounds of middlings, and eight 
pounds of water, will give an equal amount of nutritive 
matter. 

3. One hundred pounds of digestible matter in the skim- 
milk and corn meal ration was equal to one hundred and 
forty-six and six tenths pounds in the corn meal and mid- 
dlings ration. 

4. The superiority of the skimmilk ration is due in part, 
doubtless, to its greater digestibility, but still more, in my 
opinion, to the fact that there is less waste matter, that is in- 
digestible matter, to be carried through the system, and to the 
noticeable difference in the character of the dung, mentioned 
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by Professor Morse in Part II of this bulletin. The pigs, on 
mixed grain, invariably grew constipated, while those on skim- 
milk were not so affected. 

5. The cost of a pound of gain on skimmilk and corn meal 
was three and six tenths cents, on mixed grain ration, five 
and two tenths cents. 

6. Digestible dry matter required to produce one hundred 
pounds of gain of live weight on skimmilk and corn meal, two 
hundred and thirty-one pounds ; on mixed grain, three hun- 
dred and thirty-four and one half pounds. 

( Lot I, when dressed, shrunk 19.6 per cent. 
'' ( Lot 2, when dressed, shrunk 18.4 per cent. 
8. Calling skimmilk worth twenty-five cents per hundred 
and we get the following balance sheet, on the basis of the cost 
as given in " Conclusion No. 5 " : 
30 lb. pig, first cost ...... $2.00 . 

1 70 lbs. ofgrowth on skimmilk and corn meal at 3.6 cts. 6.12 

200 lb. pig cost ....... $8.12 

which equals 4.06 cents per pound. » 

30 lb. pig, first cost ...... $2.00 

1 70 lbs. ofgrowth on corn meal and middlingsat 5.2 cts. 8.84 

200 lb. pig cost ....... $10.84 

which equals 6.42 cents per pound. 

G. H. WHITCHER, Director. 



FERTILIZER EXPERIMENTS. 

The fertiliz^er experiments for the season of 1890 were in 
part a continuation of similar work, which has been reported 
on before, and in part a new line of work relating more 
especially to the use of manures, prepared fertilizers, chemi- 
cals and ashes on a crop of ensilage corn ; I am convinced 
that there is room for a considerable saving in the pur- 
chase of plant food, as well as a possibility of more eco- 
nomical use of manures, and I can only hope that the sug- 
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gestions given, and the conclusions drawn from the work, will 
be thoroughly tested by the farmers of the State, for they are 
of use and value only as they are put to the test on various 
soils and under existing conditions. Unless tried they are of 
no value to those for whom the work has been and is being 
done. 

From those who have tested the merits of the combinations 
first sent from this college in 1885, and not materially modi- 
fied since that time, there is testimony that convinces me that 
the general combination recommended for corn is substantially 
what is required for our soils, and from Massachusetts and 
Vermont I receive similar testimony, but while every new 
test adds to the probability of the correctness of my position 
relative to the need of vastly more potash than our fertilizer 
manufacturers give us, yet farmers must in the end satisfy 
themselves by trial on their own soil ; and there is no possi- 
bility of loss resulting from this trial with every probability of 
gain. 

The cooperative work carried on in 1889 was not continued, 
except in a single case, as there are few who are willing to 
devote the necessary time and trouble to the laying out of 
plots, and more especially to the weighing of the harvested crop. 
The exception above noted was a series of tests on potatoes, 
carried on by Mr. S. B. Whittemore, of Colebrook, in the 
heart of the potato region of New Hampshire, and the results 
are of interest and value to every man who contemplates pur- 
chasing fertilizers for use on this crop. 

The combinations of chemicals were the same as those sent 
out in 1889, and in the following table is given the kind and 
amount of each chemical used per plot of one twentieth acre 
and also the chemical composition of the mixed fertilizer as it 
would have shown by chemical analysis : 
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It will be seen from this table that each form of plant food 
is used by itself (see plots 18, 19, 20), also in combinations 
of two with the third omitted (see plots 3, 4, 5), and in addi- 
tion to these the three forms are combined in varying propor- 
tions (see plots 2, 9, 10, 13, 15, 16). Plots 2 and 15 are 
duplicates, as are 10 and 13. 

The station mixed and sent out all the chemicals, and also 
the prepared fertilizer, for plot 14, using an amount on each 
plot which would, at the prices then asked, cost ten dollars per 
acre. The prepared fertilizers used on plots 7 and 8 were 
selected by Mr. Whittemore from the local market, and 
whether the cost was more or less than ten dollars per acre I 
am unable to say ; it is probable, however, that two pounds 
more of Bradley's XL should have been used, as its selling 
price is usually the same as that of Bowker's H. & D. Two 
bushels of ashes were used on the supposition that they cost 
twenty-five cents per bushel, which is the average price for 
unleached ashes, and thirty-five bushels of manure were 
selected because that amount would give what our farmers con- 
sider a good dressing, namely, seven cords, or twenty loads, 
per acre ; the cost of this, however, would be twice the cost 
of the fertilizer used on the other plots, and this fact must be 
kept in mind in comparing results. All the other plots are 
directly comparable, since there was equal outlay on each. 

The lower division of table i shows the chemical analysis 
of each form of fertilizer. In the case of the manures and 
ashes the average of many analyses is taken, and for the pre- 
pared fertilizer the average is determined by the station from 
samples collected by the secretary of the board of agriculture. 

Table 2 gives the yield per acre, the value of this yield at 
fifty cents per bushel ; also the gain over the average of the 
four plots with no fertilizer ; and the value of the gain due to 
a dollar's worth of fertilizer of each kind. 

That the land on which these experiments were carried on 
was of uniform quality to start with is shown by the yield of 
the plots with no fertilizer, these plots being scattered about 
over the acre : 
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No. 6, no fertilizer . . . .96 bushels. 

No. 12, no fertilizer . . . . 94 " 

No. 17, no fertilizer . . . . 92 '• 

Average . . . . . ' . 94 bushels. 

(series I.) SINGLE ELEMENTS OF PLANT FOOD. 

Plots 18, 19, 20 show what each of the forms of deficient 
plant food were able to produce on this soil : Nitrogen alone, 
in the form of sulphate of ammonia, yielded ninety bushels, 
an actual loss over plots with no fertilizer ; potash alone, in 
the form of muriate, yielded one hundred and twenty-four 
bushels ; phosphoric acid alone, in the form of dissolved bone- 
black, yielded one hundred and twenty-four bushels. A gain 
in each case of thirty bushels. 

So far as this series is concerned, we should be justified in 
concluding that nitrogen is of no use, and that potash and 
phosphoric acid are of equal importance, but I wish to express 
my belief that these tests with only one form of plant food are 
of very little if any use, but as they are a part of almost every 
scheme of soil testing I have always put in a set, more to con- 
form to the common custom than from any idea that they would 
teach anything of much importance. 

(series 2.) — COMBINATIONS OF TWO ELEMENTS OF DEFI- 
CIENT PLANT FOOD. 

Plots 3, 4, 5 were designed to show whether either of the 
three nutritive elements could be dispensed with. 
Plot 3, furnished with phosphoric acid and 

potash, yielded ..... 206 bushels. 
Plot 4, furnished with phosphoric acid and 

nitrogen, yielded ..... 114 bushels. 
Plot 5, furnished with potash and nitrogen, 

yielded . . . . . . .132 bushels. 

So far as this series of plots is concerned we have evidence 
that nitrogen is of the least importance, potash of the most, 
and phosphoric acid intermediate, and it is clearly the case 
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that phosphoric acid and potash combined, give a good crop, 
well up towards the complete mixtures. 

Combining the evidence from series i and 2 and we get the 
following : 



(^) 



(^) 



(O 



Plot 20. 
Plot 4. 

Plot 3. 

' Plot 19. 

Plot 5. 

Plot 3. 
Plot 18. 
Plot 4. 

Plot 5. 



Dissolved bone-black 
r Dissolved bone-black 
I Sulphate of ammonia 
Dissolved bone-black 
Muriate of potash 
Muriate of potash 
f Muriate of potash 
( Sulphate of ammonia 
J Muriate of potash 
( Dissolved bone-black 
Sulphate of ammonia 

{Sulphate of ammonia 
Dissolved bone-black 
{ Sulphate of ammonia 
( Muriate of potash 



AmoTiiit 

per acre. 

lbs. 

280) 

H5 J 

485 1 

1253 

445 
345 1 
55) 
125) 
485) 
250 

2S0 

55 

345 



Yield 
per acre, 
bu. 
124 

114 

206 
124 
132 

206 

90 
114 

132 



Group (a), plot 4, shows that substituting 145 pounds of 
sulphate of ammonia for 3S6 pounds of the dissolved bone- 
black in plot 20, decreases the yield ten bushels ; but in plot 
3, substituting 125 pounds of muriate of potash for 181 pounds 
of the dissolved bone-black gives an increase of eighty-two 
bushels. 

In group (3), plot 5, the substitution of fifty- five pounds of 
sulphate of ammonia for 100 pounds of the muriate of potash 
in plot 19, increases the yield eight bushels; while in plot 3, 
replacing 320 pounds of the muriate of potash in plot 19, 
with 485 pounds of dissolved bone-black, increases the yield 
82 bushels. 

Group (c) shows that replacing 105 pounds of sulphate of 
ammonia with 280 pounds dissolved bone-black, added to the 
yield twenty-four bushels ; and that when 195 pounds of sul- 
phate of ammonia were replaced by 345 pounds of muriate of 
potash, the increase was forty-two bushels. 
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The three groups show that the greatest yield comes from 
phosphoric acid and potash (plot 3) ; the next best from ni- 
trogen and potash (plot 5) ; the next from phosphoric acid 
alone (plot 20), and from potash alone (plot 19) ; the next 
from phosphoric acid and nitrogen (plot 4) ; and the poorest 
from nitrogen alone (plot 18). 

(series 3.) COMPLETE CHEMICALS. 

In this series three elements of plant food are combined in 
various ways, the object being to form some idea of the " crop 
ration " best suited to the conditions of this soil for the potato 
crop ; to this end the method suggested in Bulletin No. 6 of 
this station, page 15, was practiced, and in plots 2, 9, to, 13, 
15, and 16, we have combinations of the three fertilizing 
chemicals which cost the same per acre, but which differ very 
materially in the proportion of their parts as the per cent of 
phosphoric acid, potash, and nitrogen, given in table i will 
show. 





Plots. 


Analysis. 
• P, O^. K, 0. 


N. 


Yield 

per acre. 

bo. 


(d) 


2 and 15 . 


• "-4 7 


2.8 


214 


(«) 


10 and 13 . 


. 10.5 10 


2.8 


210 


(/) 


16 . 


. 7-3 20.4 


2.8 


220 


is-) 


9 • 


. 10.5 16 


0.7 


190 



Group {e) differs from (d) by decreasing the per cent of 
phosphoric acid and increasing the per cent of potash. So 
far as the average is concerned the yield was slightly decreased 
by the exchange, but it will be observed that there is a wide 
difference in the yield of the plots 10 and 13. The cause 
of this is unknown to me, and while I feel sure that there 
was some local circumstance which seriously affected plot 13, 
yet I have averaged it with its duplicate. As a matter of fact, 
however, I have no doubt but that the yield from group (e) 
should have been much nearer that of plot 10. 

On plot 16, however, where still further reduction of phos- 
phoric acid was made and potash increased, the yield was 
somewhat increased. 

* PaOs means phosphoric acid ; KaO means potash ; N means nitroiren. 
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Plot 9 is comparable with group {e)y the object was to 
decrease the nitrogen and increase the potash; this change 
caused a very decided loss. 

Taking these plots together we may fairly infer that 7.2 per 
cent of phosphoric acid is ample for the soil under considera- 
tion ; that 20.4 per cent of potash is better than 7, and that 
0.7 per cent of nitrogen is not enough. 

There is other evidence that shows that some nitrogen is 
needed. 

Take the following plots : 





P2O,. 


KjO. 


N. 




9 


. 10.5 


16 


0.7 


yields 190 


10 and 13 


• 10.5 


10 


2.8 


'» 210 


3 


. 12.8 


10 





«' 206 



Now, if we remember that plots lo and 13 should, without 
doubt, have averaged more than 210 bushels, we shall see that 
the substitution of phosphoric acid in plot 3 for all of the 
nitrogen in 10 and 13 resulted in loss, and exchanging 
the greater part of the nitrogen for potash (see plot 9), also 
resulted in loss, we must conclude therefore, that from one to 
three per cent of nitrogen is needed on soils where potatoes 
are the first crop in a rotation, but had corn or any crop which 
had received manure or a nitrogenous fertilizer preceded this 
potato crop it is very likely true that nitrogen would not have 
been needed. 

(series 4.) PREPARED FERTILIZERS. 

This series, made up of plots 7, 8, and 14, were designed 
to test the relative merit of $10.00 worth of plant food in the 
best mixed goods, and $10.00 worth in chemicals. 

No. 7, with 26 pounds of Stockbridge potato fertilizer, 
yielded 194 bushels. 

No. 8, with 26 pounds of Bradley's XL fertilizer, yielded 
150 bushels. 

No. 14, with 28 pounds of Bowker's Hill and Drill ferti- 
lizer, yielded 190 bushels. 
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The following represents average analyses of these ferti- 
lizers : 

P2O5. K2O. N. 

Stockbriflge, per cent, 10.7 5.0 4.0 

Bradley XL, ** 11.8 2.1 2.5 

Bowker H. and D., ** 12.4 2.0 2,5 

As a means of obtaining a comparative statement of the 
four series, I have given below a table showing the average 
result from each series : 



Series. 

I 
2 



(Single element of plant food) 
(Two elements of plant food) 
(Three elements of plant food) 
(Prepared fertilizer) 
(Ashes) .... 

(Manure) .... 
No fertilizer of any kind . 



Yield, 
ba. 


Gain over no 
fertilizer, 
bo. 


• "3 
. 150 


19 
56 


. 210 


116 


. 178 

. 130 
. 238 


84 

36 
144 


• 94 





There can be no doubt as to the relative efficiency of series 
3 and 4, since the amounts used would cost the same. The 
thirty-two bushels increase represents an absolute gain due 
solely to the use of mixed chemicals in place of the best of 
prepared fertilizers. 

The cause of the increased efficiency is easily discerned, 
for I assume that the prepared fertilizers above mentioned 
were made from good grade materials, and that the plant food 
shown by analysis, was available. The following comparison 
of the average chemical composition of the fertilizers in each 
series needs little explanation : 

PjjOg. KaO. N. 
Series 3. (Complete chemicals), per ct. 10.2 11.7 2.5 
Series 4. (Prepared fertilizer), per ct. 11.6 3.0 3.0 

The conclusion is fully warranted that more potash is 
needed than the prepared fertilizers furnish. 
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MANURE AND CHEMICALS COMPARED. 

On plot I manure was used, as has already been stated, at 
the rate of seven cords, or $20.00 worth per acre. That is, 
twice as much in cost as of either of the fertilizers, and 
while the yield is the largest of any plot, it is only four 
bushels ahead of plot 10, and if we compare the value of the 
gain per one dollar of fertilizer, as in the last part of table 2, 
it will be seen that one dollar invested in manure gave only 
an increase worth $3.60; while one dollar invested in com- 
plete chemicals gave an increase worth $5.80, and one dollar 
invested in the best combination (plot 10) gave an increase 
worth $7.00, and one dollar invested in prepared fertilizer 
gave an increase worth $4.20. 

Here are figures well worth careful consideration, and they 
do not stand alone, for in Bulletin No. 10 will be found the 
report of a duplicate series, made in 1889, by the same party, 
which shows the same general results, demonstrating the 
value of such tests when properly carried out. 

For the purpose of showing the composition of the fertilizer 
producing the best results I have selected those giving the three 
highest yields as well as the one giving the highest, both from 
the experiments of 1889 and 1890, and have given below the 
chemical composition : 



Best 3 yields, 


PjOj, per cent 
K,0, 

. N, " 


1889. 
II.6 

7-1 

2-3 


1890. 
9-7 

•l:t 


Best yield, 


f P2O6' per cent . 
( N, " 

CONCLUSIONS. 


12.8 
1 0.0 


10.5 

lO.O 

2.8 



The above results so fully confirm previous observations, that 
I shall simply reprint the conclusions given in Bulletin No. 10, 
of this station, page 166 : 

1. Chemicals when properly mixed can fully take the place 
of farm yard manure as a source of plant food. 

2. Chemicals when properly mixed can and do give 
greater increase of crop than commercial fertilizers. 
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4. The average chemical composition of fertilizers for 
New Hampshire should be phosphoric acid, 9 to 1 1 per cent ; 
potash, 9 to 15 per cent; nitrogen, 2 to 4 per cent; whereas 
the fertilizers offered to us in the market, average phosphoric 
acid, II percent; potash, 2.5 per cent; nitrogen, 2.5 percent. 

HOW TO GET CHEMICAL FERTILIZER. 

Dissolved bone-black, containing sixteen per cent of avail- 
able phosphoric acid, muriate of potash, containing fifty per 
cent of actual potash and sulphate of ammonia, containing 
twenty per cent of nitrogen, are all of the substances required 
for preparing such fertilizers as will give the best results. 
These can be bought of any wholesale dealer in, or manufac- 
turer of fertilizers. They are perfectly harmless substances, 
as easily and safely mixed as corn meal, shorts, and middlings. 

The quantities required per acre will, of course, vary, but 
from table i, we may easily get the amount that was actually 
used per acre, on any given plot, by multiplying the quanti- 
ties given in the table by twenty, for example : 

Plot 10 gave best yield ; there was used on this at the fol- 
lowing rate per acre : 

Dissolved bone-black . . . 330 pounds. 

Muriate of potash .... icx) " 
Sulphate of ammonia . . 70 " 

500 pounds. 

For the third time I will reprint the combinations which 
have now been tested for the past five years : 

CORN. 

(Also for potatoes on land where no manure has been used for 
many years.) 

Dissolved bone-black . . . 325 pounds. 

Muriate of potash . . . .100 " 
Sulphate of ammonia . . • 75 *' 

500 pounds. 
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POTATOES. 

(Following a manured crop.) 

Dissolved bone-black . . . 340 pounds. 

Muriate of potash . . , 160 ^ " 



500 pounds. 

I would only ask the farmers of New Hampshire to try 
these combinations, even if at some trouble and extra expense 
for I am certain that on by far the greater part of our soils, 
such mixtures will prove superior to the prepared goods as 
now compounded. 

G. H. WHITCHER, Director. 



HARDNESS OF BUTTER: THE EFFECT OF 
FOOD UPON. 

A. H. WOOD AND C. L. PARSONS. 

It is now commonly admitted that the composition of milk 
is mainly determined by the breed and individuality of the cow, 
and that the effect of any normal food upon the percentage of 
fat contained in the milk is very slight, hence the problem of 
feeding is, to the milk producer, narrowed to finding the food 
that will cause his herd to yield the greatest amount of milk at 
the least cost without injury to the health of his cows. To the 
maker of butter, however, the problem is still a very broad 
one, for even if the fat contents of the milk be practically con- 
stant and he be able to obtain the maximum quantity of butter, 
it may fall far short of the highest quality on account of the 
effect of the food upon the composition of the butter fat. 

That the composition and characteristics of butter fat are 
affected by the food of the cow is not new, in fact, it is a mat- 
ter of common observation and remark ; but, without doubt, 
in many cases greater changes in the quality of butter are 
attributed to changes in foods than the facts justify. 

The study of the efiect of foods upon the resulting butter is 

18 
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an important and difficult one, and this bulletin is intended 
only as a contribution to what has been, and an indication of 
what may be learned in this direction. 

Within the Idst few years gluten meal has come into exten- 
sive use as a food rich in albuminoids, and as a milk-produc- 
ing food has proved itself one of the best. 

As gluten meal is a by-product in the manufacture of glu- 
cose from corn and contains all the substance of the original 
corn, with the exception of the bulk of the starch, it might be 
expected that it would have a similar effect upon the character 
of the butter fat when fed to cows in a normal ration. 

To test the relative effect of corn meal and its by-product, 
gluten, in this direction, the following work was carried out ; 
eight cows were divided into four lots of two each, and were 
fed alternately upon rations having corn meal or gluten meal as 
the leading constituent. Each ration was fed continuously for 
two weeks and the milk given on the two last days in each 
period was taken to test the effect of the food upon the churn- 
ability of the resulting cream, both in regard to time and 
tlioroughness of churning, and also its effect upon the hard- 
ness of the butter, its melting point, and its volatile acids. 

The cream was obtained from all lots by the use of the De 
Laval hand separator, and allowed to stand twenty-four hours 
before churning. The cream was apparently sweet when 
churned, and therefore lower temperatures were maintained 
than where acid cream is used. Samples of the buttermilk 
and butter were analyzed, and the comparative hardness of the 
butters determined by means of the method hereafter described. 

In table A, the black-faced type indicates gluten, the com- 
mon type, corn meal. The various rations are indicated as la, 
2a, 6a, and 7a, and were made up as follows : 





la 


7a 


2a 


6a 




lbs. 


lbs. 


lbs. 


lbs. 


Ensilage 


44 


44 


44 


44 


Hay . 


6 


6 


6 


6 


Corn meal 





6 


I 


5 


Middlings 


3 


3 


3 


3 


Gluten . 


6 





5 


I 


Nutritive ratio 


1:5.2 


1:9 


I :5.6 


1:8 
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Reference in table A will show that these four lots of cows 
were alternated upon these rations, which were constant so 
far as coarse fodder and one third the grain ration were con- 
cerned, and that the substitution of gluten, either wholly or in 
part, for corn meal, had a marked effect upon the characteris- 
tics of the butter fat, decreasing its churnability and softening 
the product. We would not discourage, on this account, the 
feeding of gluten to cows, for it has proved itself to be of much 
value as a milk-producing food, both at this station (see Bul- 
letin No. 9) and elsewhere. We can only caution against its 
excessive use with cows that naturally produce a somewhat 
soft quality of butter, and suggest that mixed with cotton seed 
it may very likely be of great advantage, since it may be seri- 
ously questioned if cotton seed in the winter season may not 
act too strongly in the opposite direction, producing a butter 
that is too hard. 

In table B the lots are also of two cows each, and the 
periods two weeks. The treatment of milk and cream was 
the same as previously described, with this exception, that the 
cream was raised in shallow pans. 

Lot G and lot X, in periods i and 2, represent a brief 
test of ensilage as compared with hay, the rations being as 
follows : 





4a 
lbs. 


4a. 
lbs. 


Sa. 
lbs. 


aa 

lbs. 


Ensilage . 





44 





44 


Hay 


22 


6 


25 


6 


Corn meal 


• 3A 


3A 


5 


5 


Middlings 


• 3A 


3A 


3 


3 


Gluten . 


• 3A 


St-V 


I 


I 


Nutritive ratio . 


.1:7.2 


1:7.2 


i:8 


1:8 
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In both lots hay apparently produced a harder butter than 
did ensilage. While as regards churnability lot G favors hay 
and lot X ensilage. Lot X, periods 3 and 4, is a change from 
corn meal to gluten and reaffirms the verdict of table A. Lot 
Y shows a test of gluten as compared with cotton seed the 
black-faced type representing the cotton seed periods. The 
rations as fed were as follows : 



Ensilage . 

Hay. 

Corn meal 

Middlings 

Gluten 

Cotton seed 

Nutritive ration 



The effect of the substitution of cotton seed for gluten is 
very marked in the hardness of the resulting butter, and cor- 
roborates the reports from stations in the South as to the effect 
in this direction of feeding cotton seed in quite large quan- 
tities.* 

Lot Z represents a single test of feeding skimmilk to cows, 
and, so far as the butter product is concerned, shows very 
favorable results. It is, undoubtedly, a good use for skimmilk 
when not needed for feeding younger animals. The rations 
were as follows : 



2a. 
lbs. 


Ibe. 


44 
6 


44 
6 


I 


I 


3 


3 


5 






1:5.6 


5 
1:5.6 



Ensilage 

Hay ... . 

Corn meal 


. . 36 

• . 4i 
. . 2i 


36 

4* 


Middlings 

Gluten .... 


. . 2i 


2i 




Skimmilk 





21 


Nutritive ration 


.1:7.2 


1:7.3 



*See Bulletin 11, Texas, etc. 
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METHODS USED. 

Wollny's modification of Reichert's method was used in 
the determination of volatile fatty acids; Wiley's method 
for the determination of the melting point ; and Hubl's for the 
iodine absorption number. The hardness of the butters 
was measured at the same temperature by the depth of pene- 
tration of a weighted glass rod falling through a glass tube for 
a given distance, the penetration being measured in millime- 
ters. The following details are recommended : 

The rod should be three millimeters in diameter, twenty 
centimeters long, and should weigh ten grams. It should be 
pointed, but the distance along inclined plane, from point to 
surface of rod, should be no greater than the diameter of the 
rod. It is easily made by pulling out a piece of glass tubing 
of the required size and pushing a small piece of cotton down 
the inside to the point thus made, filling with mercury until 
the whole weighs ten grams, and finally closing the open end. 
The tube through which the rod is to fall should be one meter 
in length, perfectly straight and of such diameter that the rod 
will fall perpendicularly through it without vibration and with 
scarcely any friction. At exactly the length of the rod from 
the lower end of this tube a millimeter scale should be 
attached with the scale reading downward. The butter pre- 
pared in the usual way should stand in a cool room several 
days, and then the depth of penetration should be taken at 
15 J** C, which is about the temperature at which dairy rooms 
are kept. The hardness of different butters is thus very sim- 
ply compared, by bringing the tube in a perpendicular posi- 
tion over a plane surface of the butter at some distance from 
the edge of the mass; fixing the tube in this position, with the 
lower end lightly resting on the surface ; then lower the ten 
gravn rod into the tube as far as possible with the finger and 
thumb and let it fall. The penetration then can be read off 
on the scale. The greater the penetration, the sofler the but- 
ter. Except on very soft butters the differences in triplicate 
determinations is seldom over one millimeter. The results in 
the tables are averages of several determinations. 
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INDICATIONS. 

The work in this direction is not as yet extensive enough to 
justify the drawing of conclusions, but our experiments thus 
far indicate — 

1 . That gluten meal tends to produce a much softer quality 
of butter than corn meal or cotton-seed meal, and, other things 
being equal, tends to lessen the churnability of the butter fat. 

2. That with the same cows the hardness of butter depends 
much more upon the character of the food than upon the 
nutritive ratio. 

3. That ensilage produces a somewhat softer butter than 
does good hay, but it is also favorable to the flavor and texture 
of the butter product. 

4. That skimmilk has a very favorable effect upon the 
churnability and quality of the butter fat, and in a single 
trial apparently reversed the general rule that the volatile fatty 
acids decrease as the period of lactation advances. 

5. That cotton-seed meal tends to produce an unusually 
hard quality of butter, and that cotton-seed meal and gluten 
meal might be used together with excellent results. 

6. That contrary to general belief the melting point of but- 
ter fat is not a good index of the commercial hardness of but- 
ter. That while in general a soft butter melts at a lower 
temperature than a hard butter, there is no definite relation 
between melting point and actual hardness. 

7. That no relation can be traced between foods and volatile 
fatty acids, except in the case of skimmilk. That usually, 
hardness and volatile acids vary inversely, hardness generally 
increasing and volatile acids decreasing, as the period of lac- 
tation advances. 

8. That the iodine absorption of butter from gluten rations 
is greater than that of butters from cotton-seed or corn meal 
rations, and that so far as tried (see table B) the iodine 
absorption number follows very closely the hardness of butters. 
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QUANTITY OF MILK. 

G. H. WHITCHER. 

. The work above reported on by Messrs. Wood and Parsons 
was carried on by them in connection with a series of experi- 
ments designed primarily to test the relative efficiency of a 
ration containing a large amount of albuminoids as against one 
containing a large amount of starch. 

The materials for bringing about this variation in the rations 
were corn meal and gluten meal, the latter being a waste prod- 
uct from the manufacture of glucose from corn ; it is, in fact, 
corn meal from which a large part of the starch has been 
removed, and is, consequently, rich in albuminoids and oil. 

The following table gives a comparative statement of the 
average digestible matter in the two food stuffs : 



Albuminoids ..... 
Non-albuminoids .... 
Nutritive ratio .... 

Now, as both are made from corn, it follows that whatever 
difference may be noticed, either in quantity or quality of the 
product resulting from feeding these grains, must be due the 
relative proportion of albuminoids and non-albuminoids, and 
not to any specific differences in the characteristics of the 
foods, as might and probably would be the case if linseed or 
cotton seed were contrasted with corn meal. 

In almost every case, with each of the eleven cows, a 
change from gluten to corn meal — that is, a change from a nar- 
row to a wide nutritive ratio — resulted in a decided falling off 
in the product, while the reverse change resulted in an equally 
deci'ded increase. In some cases this variation is obscured by 
the natural shrinkage which was all the time taking place. 
The following table shows the detailed results, each period 
being for fourteen (14) days: 



Com Meal 


Gluten. 


per cent. 


percent. 


7.78 


25.14 


. 71.60 


61.90 


■ I- 9-2 


1:2.4 
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1:8 l;5.6 1:8 1:6.6 
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The following conclusions seem fully warranted, namely : 

The proportion of <ilbuminoids to non-albuminoids, for the 
production of milk should not be much wider than i : 6. 

A nutritive ratio of 1:5.2 produced eight per cent more 
than a ratio of i : 9. 

A ratio of i : 5.6 produced nine per cent more milk than 
one I : 8 and a ratio of i : 6 produced thirteen per cent more 
than a ratio of i :*j. 

G. H. WHITCHER, Director. 

NOTICE. 

The position of station entomologist having been filled by 
the election of Prof. C. M. Weed, we are now prepared to 
study the various problems connected with insect depreda- 
tions, which, at the present time, are so disastrous to farm 
crops. 

The station will gladly undertake to identify specimens, if 
they are sent to us in some form of package which will insure 
their arrival in a good state of preservation. 

Any unusual outbreak of destructive insects will be promptly 
attended to if the station is notified. 

Address all communications to New Hampshire Experi- 
ment Station, Hanover, N. H. 

ENSILAGE IN DAIRY FARMING. 

The following bulletin is put out at this time, not because 
of the original investigation which it records, but more as an 
aid to those farmers who may be thinking of adopting the silo 
as a means of increasing the profits of dairy farming, by de- 
creasing the labor item in the production and storing of the 
required food. 

The present outlook for an abundant hay crop, while not 
positively discouraging, is not especially flattering, and I have 
no hesitation, after five years of practical experience with ensi- 
lage, in saying that no dairy farmer in the State can afibrd to 
be without a silo. Even on the so called *' natural grass 
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farms" a moderate use of ensilage will prove beneficial. 
Now, if this is true, and I am sure that time will fully demon- 
strate that it is, then the more rapidly farmers adopt the sys- 
tem the better, and I am led to issue this bulletin for the 
purpose of calling the attention of as many as possible to the 
matter, at a time when it is possible to take immediate 
steps toward guarding against a shortage in the hay crop. 

There is now time to extend the acreage of corn for the 
silo ; even as far north as Hanover we have produced good 
crops of fair quality when planted as late as June lo, and cer- 
tainly throughout the greater part of the State, from the first 
to the tenth of June would not be too late for ordinary seasons. 

ADVANTAGES OF ENSILAGE. 

1. More actual food material can be produced from an acre 
of corn than from any other of our common farm crops. Land 
capable of producing two tons of hay will, as a rule, produce 
twenty tons of ensilage, having at least twenty-five per cent of 
dry substance, or actual food material. 

40,000 pounds of ensilage equal 10,000 pounds dry matter. 
4,000 pounds of hay equal 3,000 pounds dry matter. 

It is safe to say, therefore, that three times as much dry 
substance may be produced from a given area of corn as from 
a like area of grass. ' 

2. The cost of a hundred pounds of dry matter is slightly 
less in corn than in hay. 

In our experience we have found the following figures to be 
substantially true : 

100 pounds dry matter in ensilage cost . 42 cents. 

100 pounds dry matter in hay cost . . 44 J cents. 

3. Green food is especially favorable to the production of 
milk. The succulent pasture grass in May and June is with- 
out an equal as a milk-producing food. Mangels and other 
roots, when fed in combination with dry fodders, are known to 
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have a very beneficial effect, and with ensilage the same has 
been observed. 

In an experiment, carried on at this station, where hay and 
ensilage were compared, the following averages were 
obtained : 

Ensilage ration, containing 16.45 pounds of digestible dry 

matter, produced 21 pounds of milk. 
Hay ration, containing 16.83 pounds digestible dry m«itter, 

produced 18.4 pounds milk. 

There are those who claim that a pound of digestible matter 
in one substance is as good as a pound in any and all other 
substances, and that succulence adds nothing to the value of 
a food. This I do not regard as proven by practice. In Bul- 
letin No. II, of this station, it was shown that one hundred 
pounds of digestible matter in a ration made up of skimmilk 
and corn meal was equal to 146.6 pounds of digestible matter 
in a ration chemically identical, but made up of corn meal and 
middlings. Practically, there can be no doubt that a pound 
of food material in the skimmilk ration was superior to a 
pound in the mixed grain ration, and I believe this was due 
largely to the favorable condition in which the digestive and 
assimilative organs were kept by the former ration. This 
being true of skimmilk, I see no reason why pasture grass, 
roots, or ensilage, may not be likewise more valuable than 
dried fodders. In fact, I am convinced that foods containing 
a large per cent of water keep the animal system in such tone 
that it is able to make better use of the food digested. The 
efficiency of the steam boiler is very largely affected by the 
deposit of soot on its flues, not that the boiler or its flues are 
changed, or that the combustion of the coal is less perfect, 
but, rather, that the heat produced by this combustion is not 
utilized in steam making. So, although the same amount 
of food maybe digested in one ration as in another, yet the 
physiological condition of the animal may be such that this 
digested matter may in one case be utilized to far better advan- 
tage than in another. The problem, then, is not one of effi- 
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ciency of food so much as of efficiency of the machine, /. «., the 
animal, and it is this animal efficiency which succulent or 
watery foods increase. The fact exists, that in every day 
practice two hundred and fifty pounds of average ensilage will 
fully take the place of one hundred pounds of hay, and in 
most cases the milk yield will increase on this rate of substi- 
tution. 

The 250 pounds of ensilage will contain 41 pounds digesti- 
ble matter, while 100 pounds of hay will contain 51 pounds of 
digestible matter, or, 100 pounds of digestible matter in ensi- 
lage is fully equal to 125 pounds in mixed hay, and as the 
proportion of albuminoids to non-albuminoids is not essenti- 
ally difierent, this gain must be due to the condition of the 
two foods. 

4. Convenience and cheapness of storing : A corn crop 
having been produced, it must in some way be preserved for 
winter feeding. "Topping the stalks," binding and stook- 
ing them, leaving the ears and butt stalks to dry out, was at 
one time the prevalent method, but it involved too much hand 
labor. Stooking the entire crop as soon as the ears are well 
glazed, and allowing them to dry for a month or more, husk- 
ing the ears and mowing away the stalks, reduces the labor, 
but still there is the cost of husking, grinding the grain, etc., 
which, at the present period of low prices for milk and dairy 
products, bears too heavily on the raw material item in the 
problem. To ''reduce the cost of production" is the great 
problem in agricultural progress, and it must be done by re- 
ducing the amount of human labor which enters into farm 
products. A system of stooking corn in large stooks and 
leaving them in the field until wanted for feeding purposes 
has been, and is practiced ; to some extent it saves labor, but 
wastes the crop, and is inconvenient in many ways. Curing 
the crop and storing is practically impossible on a large scale, 
since the amount of water to be dried out is very great, and 
the weather frequently unfavorable; in a small way it can be 
practiced, but the disadvantages more than offset the advan- 
tages. The silo, while not an ideal storage vault, does corn- 
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bine more good points and less bad ones than any method yet 
devised for preserving the corn crop, for the following rea- 
sons: 

(a). The farmer who has a silo is about as independent of 
the weather as any man can be. Heavy rain it is true, will 
prevent the storage of ensilage, but, aside from rain, nothing 
interrupts this kind of hai-vesting; light rain and showers, 
while making the work disagreeable, do not put a stop to it 
necessarily, and when once in the silo all danger of imperfect 
curing, which so often injures the crop harvested in the old 
way*is past. 

(3) . The season is practically lengthened from two to three 
weeks, since it is not desirable to have the corn for the silo 
much past the " boiling or roasting" stage, hence, a variety 
may be planted for this purpose, which stands no show for 
ripening, even one year in ten, and as the later varieties of 
com are of larger growth and produce more actual food per 
acre, this gain is by no means unimportant in the more north- 
ern parts of New Hampshire. Again, if from unfavorable 
weather in May, planting is delayed, as already stated, until 
the first days of June, there is very little risk connected with 
the crop for the silo, where a crop for husking would be 
almost certain to be cut off by the fall frosts. 

(</) . The early date at which the land is cleared makes it 
possible to either seed down to grass or winter grain. Corn 
for the silo should be stored at about the same time at which 
corn for husking should be stooked, and as the stooked corn 
must dry out for about a month before husking can begin, 
it follows, that practically the whole of this time is gained for 
working the land for the next crop. 

{e) . The cost of harvesting, provided the crop is planted 
within reasonable distance of the silo, is reduced to a low 
point. It is true a large bulk of water has to be handled, and 
very much depends upon the conveniences for handling; an 
attempt was made to determine the lowest cost at which ensi- 
lage might be handled per acre and per ton with steam power 
for cutting and elevating into silo, and with an abundance of 
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help, on a two-acre field, the average distance of which was 
seventy rods from the silo, with the following results : 



Cutting the corn in field, per acre 
Loading and drawing to barn . 
Cutting and packing in silo 
Use of engine and cutter 



Yield per acre, 15 tons. 
Cost, per ton . . - 



Total cost 



$2.00 

3-75 
2.40 

1.25 



$9.40 
.62! 



The crew consisted of three men cutting, three helping load, 
three teams, and four men to run the work at the silo. With 
this crew 24J tons were put in the pit in 4^ hours. 

In 1884, under more favorable circumstances as to distance 
and location, a seven-acre field of corn was harvested with tlie 
greatest economy possible, and with the following resi^lts per 
acre : 

Cutting and stooking ...... $2.16 

Drawing in fodder and cribbing corn . . . 2.56 

Husking ......... 5.00 

Drawing corn to mill ...... r.50 

Grinding ........ 1.80 



Total 



$13.02 



While I do not have the exact figures as to the per cent of 
dry matter in each crop, yet there was not above 6,000 pounds 
in the husked crop, as against 7^500 pounds in the crop put in 
silo. Allowing then a loss of twenty per cent for fermentation 
in silo, and no loss in the stored dry fodder, there would be 
an equal amount of dry substance to feed out. 

One hundred pounds of dry matter at time of feeding out 
would cost, for harvesting alone, 25 cents in the husked crop 
and 15! cents in the silo. Add to this the greater efficiency 
of the dry matter, pound for pound, and it is evident that from 
an economic standpoint the silo has the advantage. 

It may be argued that these results are exceptionally low, 
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but both are equally so, I think, and are fairly comparable, 
since the labor is charged at the same price in each. 

To those who have had experience with both methods of 
harvesting, it will seem unnecessary to argue that a crop of 
corn may be disposed of quicker, with less risk on account of 
weather, and with less actual expenditure for labor, in the silo 
than in any other way. 

KIND OF CORN. 

The kind of corn depends upon location. A corn well 
adapted to southern New Hampshire might be too late for the 
northern part of the State. The points of importance are : 
first, to get a variety of corn that will have a large per cent of 
ears fit to boil by September 5 ; second, to get a variety that 
will produce the largest possible growth, and still meet the 
first condition. 

For a general variety for this State I know of nothing bet- 
ter than the Sanford corn, a white flint corn, intermediate 
between field and sweet corn. On good soil and with heavy 
manuring we have produced twenty-five tons per acre, its 
average product would probably be about fifteen tons. It is 
a leafy corn, ears heavily, keeps well in the silo, and grows 
very rapidly. 

AMOUNT OF SEED PER ACRE. 

Contrary to the practice of many, I have always believed in 
heavy seeding : one bushel of Southern or Western dent com, 
fourteen to sixteen quarts of Sanford, and ten to twelve quarts 
of Northern field corn per acre, have given better results than 
a less quantity ; on poor soil I would use less, but on well 
fertilized land the above quantities are not excessive when 
planted in rows three feet apart. 

THE SILO. 

The day of costly silos is past, and it is this fact alone 
which enables the rapid extension of this system of storage. 
A wooden silo keeps its contents with less loss than a stone 

14 
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or cement one, chiefly because of the penetration of air 
through mortar and cement. 

A silo built independent of the barn, having its own frame, 
roof, etc., can be built for one dollar per ton of capacity, if 
above seventy-five tons capacity. Contracts can be let for the 
construction of a one hundred ton silo, the contractor to fur- 
nish everything, for $ioo. If built in a corner of the barn 
the cost of material and labor will be about one half that sum ; 
but on most farms, where there is lumber, and where much 
of the work can be done by the farm help, this cost can be 
reduced almost, if not quite, to an actual cash outlay of $25 

A silo, 16 X 16 X 25 feet, will hold roo tons. If built in a 
bam it will require : 

40 pieces studding, 3x8, 25 feet long 2,000 feet. 

4 pieces, basement sills, 8x8, 17 feet long 360 '* 

Boards for inside walls .... 3,500 *' 

The boards should not be over seven inches wide, planed 
on one side, and the inside course made to break joints with 
the outside course. Matching the boards is not only useless, 
but an injury. Common covering boards, free from loose 
knots, are good enough, and should not cost over $12 per 
thousand. In many cases the barn frame and studding can be 
partly utilized, and the above quantity of lumber be considerably 
reduced. A cement bottom, though not necessary, is desirable. 

Don't say *'you can't afford to build a silo," it is just the 
other way, you can't afford to be without one. 

Don't conclude to wait until next year ; build one this year ; 
you can easily find time to do it before haying, and then when 
the early fall frost hits your corn crop you will have a place 
where it can be put at once and saved. 

Don't waste money on a stone or cement silo — unless you 
want to for the fun of the thing — a wooden one is better. 

Don't subscribe to the doctrine that ensilage is too watery 
to be good for anything. Remember that pasture grass in 
June has more water in it than ensilage has. 
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Don't plant Western corn, or Southern corn, but get some 
variety that will perfect the kernels and produce a good num- 
ber of ears. 

Don't forget that you can soon double the supply of fodder 
by adopting this system ; more fodder means more milk, and 
more milk, more cash. 

THINGS TO BE DONE. 

Plant two or three acres more of corn as soon as possible. 

Select a place in your barn that is convenient, and see how 
much lumber, and of what dimensions, will be necessary. 

Get the .lumber, and at odd times put in a silo, and before 
the fall frosts come, or immediately after, put your corn into 
it; have it cut into i^ inch lengths if you can, but if this is 
too much trouble pack it in whole. 

To sum up : Don't throw this bulletin aside without 
thinking the matter over, but consider the subject well, and 
build a fifty-ton silo and try it, the results will convince you. 

G. H. WHITCHER, Director. 



Bulletin No. 15. 
PATENT CATTLE FOODS. 

The analyses made by the station chemist and reported 
below are very suggestive to anyone who will observe the 
large quantities of so called "Concentrated Foods" that are 
piled in the storehouses of many if not most of our gp:-ain 
dealers. That large quantities are sold no one can doubt, and 
we know of instances where careful men have been deceived 
and have purchased considerable quantities, even to the extent 
of a ton or more of some one of these frauds, paying more than 
one hundred dollars per ton, and the fact that such an impo- 
sition can be practiced naturally leads to the question, cannot 
some law be placed on our statutes which shall effectually 
prevent such swindling.'* 

** Quack horse doctors" and "concentrated cattle food" 
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manufacturers are twins, and they flourish, not on the igno- 
rance of farmers, but on that lingering remnant of ** old 
times," which made saltpetre and sulphur the universal cure-all 
for horses and cattle. So far as their food value is concerned 
the foods below reported are worth only from twenty to twenty- 
five dollars per ton, and while they may be relished by cattle, 
owing chiefly to the salt they contain, still it would be more 
economical to buy good corn meal, middlings, cotton seed, 
etc., at the market price and then furnish the necessary salt at 
market rates, than to pay such prices as these mixtures are 
sold for ; and so far as the medicinal claim is concerned, we 
have only to say, that the day will come when cattle and 
horses will be intelligently treated for diseases, and even the 
treatment of a "quack" is better, and certainly cheaper, than 
the wholesale use of mixtures of unknown composition. 

Chemical Composition. 

F. W. MORSE. 

Samples of three different cattle foods, or condition powders, 
which have been extensively sold in this State, were bought 
in the open market and subjected to a chemical analysis. The 
names of these foods were respectively : Pratt's Food, Weston's 
Condition Powders, and Climax Food. The results of anal- 
ysis were as follows : 

pratt's food. 

Manufactured at Philadelphia, Pa. Price, 75 cents per 13 

pounds, or $6 per 100 pounds. 

This food was claimed in the circular to be purely vegetable, 
to contain no mineral or other poison, and to be neither a 
medicine nor condition powder. The last claim was well 
founded, as the following analysis shows. The "food" ap- 
pears to be wheat middlings, to which has been added some 
fenugreek and common salt. The analysis shows a compo- 
sition very much like wheat bran or middlings, with a high 
percentage of ash, owing to the addition of salt. 

The composition of wheat middlings is given in comparison 
with the composition of the *' food" : 
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Water . 

Ash . . . 
Crude proteine 
Crude fiber . 
Nitrogen-free extract 
Fat . . . 



Pratt's Food. Wheat Ifiddlingi. 

10.77 ^^'^ 

6.27 3.3 

14.42 15.6 

5-37 4-6 

56.25 60.4 

6.92 4.0 



The composition of middlings is taken from the Experiment 
Station Record, vol. 2, No. 12. 

A water solution of the sample was prepared and the only 
soluble mineral matter found was common salt, of which the 
food contained 1.9 per cent. 

It was not possible to determine the amount of fenugreek 
present, the odor of which was noticeable. 

Weston's condition powders. 

Depot in New York City. Price, 50 cents per package con- 
taining three pounds. 

This was claimed to be a '* medicinal horse, cattle, and 
poultry food." It was also claimed to contain no saltpetre, 
resin, antimony, or arsenic, and to be purely vegetable. 

In appearance, it resembled a mixture of corn meal and 
cotton-seed meal, and it had a saline taste and strong odor of 
fenugreek. Below is its analysis compared with the compo- 
sition of corn meal : 





Weston. 


Com Meal. 


Water. 


. 10.80 


ro.9 


Ash . . 


. 8.08 


'•5 


Crude proteine . 


• '5-53 


10.5 


Crude fiber . 


• .-^-ss 


2.1 


Nitrogen-free extract . 


• 56.79 


69.6 


Fat . 


. 5-46 


5-4 



The figures for com meal are from Experiment Station 
Record, vol. 2, No. 12. 

Weston's food contains more proteine or nitrogenous matter 
and more ash than corn meal. 
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The water solution contained an amount of chlorine equiv- 
alent to 4.70 per cent of common salt, and also showed a trace 
of sulphuric acid. No other mineral matter was found. 

CLIMAX FOOD. 

Manufactured at Burlington, Vt. Price, $1 per I2-J- pounds, 
or $8 per 100 pounds. 

The circular claimed that *' it is not a medicine, but a con- 
centrated food." There were no claims made about its com- 
position. 

In appearance it resembled a mixture of fine wheat middlings 
and wheat screenings, together with a small quantity of cara- 
way or fennel seeds and small bits of substance like butternut 
or elm bark. It had, like the other samples, a strong saline 
taste and odor of fenugreek. Its chemical composition was 
as follows, and is shown in comparison with the figures for 
cotton-seed meal, which is a really concentrated food, taken 
from the same source as the figures for middlings and com 
meal : 





Climax. 


Cot^^ 


Water 


. 9.26 


8.2 


Ash 


. 18.09 


7-2 


Crude proteine 


• 12-74 


42-3 


Crude fiber .... 


. 5.60 


5-6 


Nitrogpn-free extract 


• 53-08 


23-6 


Fat 


- 3-23 


13-1 



This comparison shows that the Climax has only its ex- 
tremely high percentage of ash to warrant a claim to being a 
concentrated food. The Climax also contained 5.59 per cent 
of sulphur, and in the water solution were found, chlorine, 
5.92, sulphuric anhydride, 2.53, and sodium oxide, 8.54 per 
cent, together with traces of potassium and magnesium and a 
large amount (qualitatively) of nitric acid. From these data 
it was calculated that the food might have contained the 
following substances: 
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Sodium chloride, or common salt . • 9*77 P^*" cent. 

Sodium sulphate, or Glauber's salt . . 4.50 per cent. 

Sodium nitrate, or Chili saltpetre . . 3.84 per cent. 

From these analyses it is evident that the claims of the 
manufacturers, with regard to concentrated foods, are without 
foundation, as neither of the three will approach cotton-seed 
meal in the percentage of proteine and fat. The medicinal 
substances found are of the cheapest kind. The average price 
per pound, at which they can be bought in the market, is not 
so high as the price per pound of the foods. 

Fenugreek, the odor of which was very strong in each mix- 
ture, is thus spoken of in the '* National Dispensary": **It 
possesses hardly any other than emollient properties and is 
used only for poultices." 

The " Treasury of Botany " speaks of it as follows : '* It is 
the principal ingredient in most of the quack nostrums, which 
found so much favor amongst ignorant grooms and horse- 
keepers, and is largely used for flavoring the so called 
concentrated cattle foods, and for rendering damaged hay 
palatable." 

In conclusion, it is hoped that the people of this State will 
be cautious about paying exorbitant prices, like eight dollars 
per one hundred pounds, for so called " concentrated cattle 
foods" when cotton- seed and gluten meals can be purchased 
for one sixth of that price, and sulphur, salts, etc., for a few 
cents per pound. 
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Report of Bacteriological and Microscop- 
ical Department. 



H. H. LAMSON. 



Since the last report, study of the fermentations taking 
place in ensilage has been begun. 

An experiment on taking the temperature of ensilage by 
means of electrical apparatus has been carried out, and al- 
though only partially successful, owing to the breaking of some 
of the apparatus, the indications were that it is a practicable 
method for experimental purposes. The collection of weeds 
and other plants for the herbarium has been continued. 

Special attention has been given to the study of fungous dis- 
eases of plants and the methods for their prevention. A bul- 
letin on the general nature and treatment of these diseases has 
been written, also a summary of the practical work in this line 
during the past season. 

SPRAYING AGAINST PEAR AND APPLE SCAB. 

It was difficult to find suitable trees for the experiment 
near the station. 

Two Flemish Beauty pear trees in one orchard and two in 
another about three miles from the station were finally selected 
as the best available. 

The trees in orchard A blossomed profusely, while those in 
orchard B had comparatively few blossoms, it being the "off 
year " for these particular trees. The first spraying was done 
just after the blossoms fell on June i . One tree in each or- 
chard was sprayed and the other left unsprayed as a check. 
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The sprayings were repeated June 8, June 1 6, June 29, 
July 9, and August 5. 

The tree in orchard A was sprayed with dilute Bordeaux 
mixture, one pound copper sulphate to eight gallons of water 
except at the last spraying, when ammoniacal solution of cop- 
per carbonate was used. The tree in orchard B was sprayed 
entirely with Bordeaux mixture of full strength (one pound of 
copper sulphate to about four gallons of water) . The scab 
made its appearance early in the summer. 

The pears in both orchards were gathered September 21. 

On the sprayed tree in orchard A there were about four 
bushels, of these there were : 

Entirely free from scab ...... 266 

Almost free (very slightly scabbed) -41 

Slightly scabbed 290 

Unmerchantable . . . . -252 

849 

Among the whole number there were only seventeen 
cracked. 

On and under the unsprayed tree there were : 

Merchantable pears ....... 8 

Scabbed ......... 21 

Scabbed and cracked . . . . .140 



169 



On the trees in orchard B there were only a few pears : 



Sprayed. Unsprayed. 
Free from scab ..... 74 48 

Slightly scabbed ..... 31 79 

Unmerchantable ..... 6 18 

III J45 

In orchard B, two Fameuse apple trees were sprayed, one 
with full strength Bordeaux mixture and one with ammoni- 
acal solution of copper carbonate, and one tree was left 
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unsprayed. The sprayings were made June 8, i6, 29, July 9, 
and August 5. The apples were gathered October 7. 



Sprayed. 
Bordeaux 
mixture. 
Practically free from scab 205 


Sprayed. 
Am. Sol. Carbon- 
ate of copper. 

6 


Unspnred. 


Slightly scabbed . . 76 
Badly scabbed . . 36 


18 



233 
112 



317 24 484 

SPRAYING AGAINST POTATO BLIGHT. 

In potato field on state farm five plots of four rows each 
were marked oft'. 

Plot No. I was sprayed with dilute Bordeaux mixture one 
pound copper sulphate, three quarters pound quicklime, six 
gallons water. 

Plot No. 2 was sprayed with same mixture, but containing 
eight gallons of water. 

Plot No. 3. Unsprayed. 

Plot No. 4. Sprayed with Bordeaux mixture containing ten 
gallons of water to one pound of copper sulphate. 

Plot No. 5. Sprayed with ammoniacal solution of copper 
carbonate. 

Four sprayings were made, viz., on August 13, 22, 29, and 
September 6 with the exception of plot No. 5. On this plot 
the first spraying did serious damage to the vines as they had 
been lately treated with Paris green for the potato beetle. The 
ammoniacal solution of copper carbonate dissolves the Paris 
green in which condition it " burns'* the vines, a thing which 
does not happen in case of the Bordeaux mixture. 

At the time of the first spraying, August 13, no signs of 
blight were seen, but it made its appearance before the second 
spraying on August 22. By August 29 the unsprayed vines 
were practically dead, while those on the sprayed plots were 
still green and only slightly touched with the blight. At the 
time of the last spraying, September 6, very many of the vines 
on the sprayed plots were dead but apparently not from the 
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true blight but from another disease, the precise nature of 
which has not been fully determined. 

The potatoes were dug October 8. The yield was : 





Plot 1. 


Plot 2. 


Plot 4. 


Plots* 




lbs. 


lbs. 


lbs. 


lb6. 


Good potatoes . 


. 472.5 


452.0 


399 


309-5 


Small " 


. II 1. 


107.5 


84 


78.0 


Rotten " 


2.5 


7.0 


I 


60.5 



In another potato field near the station, plots were sprayed 
with Bordeaux mixture of two strengths, viz., one pound of 
copper sulphate to eight gallons of water, and one pound of 
copper sulphate to ten gallons of water, and portions of the 
field were left unsprayed. The sprayings were made on 
August 15, 22, 29, and September 7. The blight appeared 
in this field at the same time as in the first, and the unsprayed 
vines were dead at about the same time, while the vines of the 
sprayed portions were green and in an assimilating condition 
four weeks later when they were killed by frost. 

The potatoes were dug October 8. On account of the 
unevenness of the growth, the yield of only two small plots, 
thirteen feet by thirty-five feet, one sprayed and the other 
unsprayed could be compared. These plots yielded as fol- 
lows : 

Sprayed. Unsprayed. 
ll)s. lbs. 

Good potatoes . . . -103 30^ 

Small *' 30I 17^ 

Rotten '^ 20^ 6i| 

At the time of the staking off of these plots it was thought 
that they were fairly comparable, but this result is so astonish- 
ing as to raise a question as to whether they were actually so. 
Certain it is, however, that the sprayed plot could not have 
been called twice as thrifly as the unsprayed, but even in that 
case the result would have been good, nor would it have 
accounted for the difference in the amount of rotten potatoes. 

• Unsprayed. 
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While these experiments are of too limited a nature to allow 
of generalization upon their results alone, they are of value in 
confirmation of similar results obtained elsewhere. 

The indications are : 

That the Bordeaux mixture is an effective remedy against 
the scabbing and cracking of apples and pears. 

That the Bordeaux mixture is a very effective remedy 
against the true potato blight or rot {phytophthora infestans)^ 
preserving the vines in an assimilating condition for weeks 
after they would otherwise have been killed, thus allowing the 
tubers to mature, and also preventing in large measure their 
decay. 

That the Bordeaux mixture made by the original formula 
is much stronger than is necessary. 

A good general formula for Bordeaux mixture is one pound 
of sulphate of copper or blue vitriol and one pound of un- 
slaked lime to eight or ten gallons of water. 

Of this strength it costs about one cent per gallon. 

It seems probable that it would be effective if still further 
diluted. 
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FUNGOUS DISEASES OF PLANTS. 



H. H. LAMSON. 



Plants, wild as well as cultivated, have two great classes of 
enemies, namely, insects and fungous diseases. 

It is the purpose of this report to consider the latter both in 
regard to their nature and the means which may be used to 
remedy them. 

Although these diseases have been only too well known, by 
their effects for very many years, it is only within a compara- 
tively short time that their true nature has been understood 
and systematic study directed to their life histories and pre- 
vention. 

These fungous diseases are caused by the growth of minute 
parasitic plants. A parasitic plant is one which grows, not 
upon the soil but upon some other living plant or animal, of 
course in this discussion we shall consider only those which 
grow upon plants, and of these only such as affect cultivated 
plants. Most parasitic plants belong to that group which 
botanists c?^ fungi (fungi is plural, the singular \% fungus) • 
Fungi are just as truly plants as those with which we are so 
familiar, but they differ from them greatly in their structure 
and manner of growth. 

An ordinary plant is green in color and has roots, stem, 
leaves, and flowers which produce seed. The root grows 
down into the soil, the stem bearing the leaves and flowers 
grows into the air. The root takes up from the soil certain 
substances which are necessary as food, water which is indis- 
pensable to all forms of life, nitrogen, phosphorus, sulphur, 
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potash, lime, etc., these substances are carried up by the cir- 
culation of the sap into the stem and leaves. The leaves take 
in from the air another kind of food which is also indispensa- 
ble, viz., carbon, which exists in the air in the form of car- 
bonic acid. In the leaves is found a substance which is of the 
utmost importance in the nutritive processes of the plant ; this 
substance is the green coloring matter which gives to plants their 
characteristic color, it is known as chlorophyll or leaf green. 
Under the influence of sunlight it converts the above men- 
tioned substances which are, so to speak, the raw materials of 
plant food, into compounds which serve directly or indirectly 
for the building up of the various tissues, being distributed to 
all parts where they are needed by means of the sap. With- 
out the aid of chlorophyll ordinary plants can make only the 
most feeble growth. 

Fungi do not contain chlorophyll, therefore they are unable 
to make use of the raw materials of plant food but must seek 
substances which have already been prepared from them, 
these they find in other plants and animals. 

Plants and animals are spoken of as organisms and the sub- 
stances which compose them are called organic matter. Now 
some fungi are able to obtain their food from dead organic 
matter — that is, from materials which once formed a part of a 
plant or animal now dead. The mold on stale bread is an 
illustration of this. Mold is a fungous plant ; the starch and 
sugar of which bread is largely composed were once a part, 
say, of a living wheat plant, but are now dead organic mat- 
ter. Other fungi can use as food, only materials which are 
found in living organisms; of such a nature are the fungi 
which we are now considering, viz., those which produce 
plant disease, therefore we find them growing in or upon our 
cultivated plants, robbing them of their nourishment, either 
killing them or injuring them so that they do not reach a 
.profitable maturity. 

Fungi difler from the higher plants in their structure as well 
as in their mode of obtaining food. Having, so to speak, less 
work to do, their structure is as a general thing much simpler. 



Digitized by VjOOQIC 



EXPBRIHENT STATION. 228 

Many of them are very small, either totally invisible to the 
naked eye, or barely visible wrhen growing in considerable 
masses. They do not, like higher plants, possess parts called 
roots, stems, leaves, and flowers ; but the body of the fungus 
usually consists of very minute white, transparent or granular, 
cobweb-like threads, which are really little tubes filled with 
protoplasm, the fundamental substance of all living things. 
These tubes are often branched ; sometimes they are continu- 
ous ; sometimes they are divided up into cells or joints by 
thin transverse partitions ; they may occur singly, but more 
often they are interlaced or woven together like the fibres of 
felt. These threads are called the mycelium of the fungus. 
Fungi have no true flowers and seeds, but they have, structures 
which answer the same purpose, viz., that of reproduction or 
continuance of the species. Their reproductive bodies, which 
are developed in different ways, are called spores. The 
spores, which in many cases are produced in vast numbers, 
are microscopic in size and vary greatly in shape and in the 
manner in which they are borne on the fungous plant. They 
do not usually grow directly upon the threads or mycelium ; 
sometimes the threads send oflT, more or less at right angles, 
special branches called spore stalks, which may be either sim- 
ple or branched, on which the spores are borne ; sometimes 
there are formed on the threads little receptacles or pockets, in 
the cavity of which the spores are developed, either on short 
stalks or in little closed sacks or spore cases. Some fungi 
produce several diflerent forms of spores, in which case it 
often occurs that one form called the summer spore serves to 
reproduce the fungus during the season favorable to its 
growth, which is usually the summer, and retains its vitality 
only for a short time ; while another form resembles the seed 
of higher plants in that it retains its vitality during the winter, 
and serves to start the fungus in the following spring. This 
form is called the winter or resting spore. When spores 
reach their maturity they become easily detached from their 
connections and are ready to be scattered abroad ; this is prob- 
ably chiefly effected by the wind ; the spores being so minute 
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are exceedingly light and the feeblest breath of air serves to 
carry them. Wherever they fall and find suitable conditions, 
the principal one of which is moisture, they germinate like 
seeds. They send out one or more germ tubes or threads, 
which, if the spore has chanced to fall upon a suitable plant, 
make their way into its tissues and there develop into a fungus 
like the one which produced them. The plant in which tliey 
develop is called the host plant or simply the host. 

There is a very large number of different species of fungi 
which attack plants; they do not all grow upon any plant 
indifferently, but each seems to have its choice of hosts ; some 
g^'ow on but a single species, others are confined to several 
nearly related species. A given plant may be liable to the 
attack of many different fungi or of only a few. 

Before taking up the consideration in detail of some of the 
more important diseases of cultivated plants we will consider 
the means which may be used to combat such diseases in gen- 
eral; indicating special treatment later. The best general 
treatment is prevention, for afler the fungus which is the cause 
of the disease has become fully developed it is, in the majority 
of cases, impossible to destroy it without also destroying the 
host plant, therefore our best hope is to prevent the spores 
from reaching it, or from germinating and entering it. It is 
practicable to prevent the spores falling upon the plant only to 
a very limited extent, hence we seek some method of killing 
the spore where it falls. 

It has been found that certain chemicals either in powder 
or solution have the power of killing the spores without injur- 
ing the plant we wish to protect. The chemicals which have 
proved most useful are sulphate of copper, commonly called 
"blue vitriol" carbonate of copper, sulphate of iron, com- 
monly called copperas, sulphide of potassium, or liver of sul- 
phur, and sulphur. Sulphur is used in the form of powder, 
the others arc dissolved in water and applied as a fine spray 
by means of various forms of force pump fitted with nozzles 
adapted to this special purpose. 

One of the best fungicides or fungus killers is known as the 
Bordeaux mixture, and consists of — 
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Sulphate of copper (blue vitriol) ... 6 pounds. 
Unslaked lime (white) ..... 4 pounds. 
Water ........ 22 gallons. 

(A dilute form of this mixture, containing twice as much 
water, has been found about equally effective.) 

To prepare this, dissolve the sulphate of copper in three or 
four gallons of hot water. Slake the lime and dissolve in four 
gallons of cold water ; after straining out the coarser particles, 
pour it slowly into the solution of sulphate of copper, stirring 
thoroughly, and dilute with water enough to make up twenty- 
two gallons. This does not make a perfect solution but a 
mixture, being filled with fine particles ; before using it, it 
must be strained through a fine wire or cloth strainer to remove 
the coarser particles which would be likely to clog the nozzle 
of the pump (many of the pumps used for spraying are pro- 
vided with a suitable strainer), when the mixture is being used 
it must be kept thoroughly stirred up. 

Another valuable fungicide is the ammoniacal copper car- 
bonate solution. It consists of — 

Carbonate of copper (powdered) • • • 3 ounces. 

Strong aqua ammonia ..... i quart. 
Water . . . . . . . .22 gallons. 

Dissolve the carbonate of copper in the ammonia and dilute 
with twenty-two gallons of water. This should make a clear 
solution. 

Paris green and London purple may be added to the Bor- 
deaux mixture when it is desired to destroy insects as well as 
fungi ; but they should not be used with ammoniacal copper 
carbonate solution, for the ammonia contained in it dissolves 
them, in which condition they are very liable to injure the 
foliage. 

Pumps should be thoroughly rinsed out after using these 
spraying solutions, to prevent corroding. 

16 
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Fig. 3. 




Fig. 4. 

There are numerous forms of pumps and nozzles for apply- 
ing these solutions, on the market. The following are some 
of the different types. 

There is the hand pump type which has to be used in con- 
nection with a pail or similar vessel ; one style of it is shown in 
Figure i. This type can be recommended only for use on 
a very small scale. 
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The knapsack type, Figure 2, is a very useful one for the 
ordinary farmer. As its name indicates it is intended to be 
carried on the back like a knApsack. It consists of a copper 
tank holding from four to six gallons, fitted with a force pump 
the lever of which is worked with one hand while the other 
holds and directs the nozzle. When the Bordeaux mixture 
is used in a knapsack pump, the movements of the wearer 
serve to keep it stirred up. This type answers for spraying 
potatoes, grapes, and small fruit trees (under ten feet in 
height) except where a very large number of plants is to be 
treated when one of the following types would be better. 

A third type. Figure 3, consists of a tank or barrel fitted with 
a pump and mounted on wheels in such a way that it may be 
drawn about by hand, or in case of the larger forms by a horse. 
It requires the labor of two men, one to work the pump, and 
the other to direct the nozzle which should be attached to a 
considerable length of hose (ten to twenty feet), this type 
answers the same purposes as the preceding, besides having 
greater capacity for larger fruit trees or a greater number of 
plants. 

A fourth type. Figure 4, is both drawn and worked by 
horse power. These two later types should be provided with 
an automatic stirrer for the Bordeaux mixture. 

A special form of nozzle is required for using the fungicides 
for it is desirable that they should be applied in the form of a 
fine spray rather than as a sprinkle, the former being more 
eftective in reaching all parts of the plant and more economical 
of the solution. One of the best is known as the Vermorel, 
the form of which may be seen in Figure 2. By its peculiar 
construction the liquid is given a rotatory motion which causes 
it to break up into a fine spray when it issues from the narrow 
opening. This nozzle is especially adapted to the application 
of the Bordeaux mixture as it has a device for clearing the 
opening should it become clogged by the fine particles as it is 
liable to do. Another good nozzle is the Nixon in which the 
spray is produced by a fine stream of fluid striking against a 
piece of wire gauze. It is probable that the Nixon nozzle 
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18 better adapted to the more powerful pumps than it is to 
the knapsack. 

Whatever form of nozzle is used should have two feet, at 
least, of rigid pipe next to it in order that it may be more easily 
handled and thrust among the foliage to be sprayed. This 
portion is called the lance and is illustrated in Figure 2. 
There are several reliable manufacturers of whom spraying 
apparatus may be obtained. Among them are : 

W. B. Douglass, Middietown, Conn. 
Field Force Pump Co., Lockport, N. Y. 
Nixon Nozzle and Machine Co., Dayton, Ohio. 
Albinson & Co., 1214 D street, Washington, D. C. 

The latter firm makes a knapsack pump designed and 
recommended by Professor Galloway, chief of the Division of 
Vegetable Pathology of the Department of Agriculture. Any 
of these firms will send catalogues and price lists on applica- 
tion and the apparatus may be ordered directly from them or 
through the dealers in hardware and agricultural tools. 

The chemicals mentioned may be obtained of any druggist. 
Something like the following prices will be charged for them 
at retail. Sulphate of copper, 10 cents ; carbonate of copper, 
60 to 70 cents; strong ammonia, 25 cents per pint. They can 
usually be purchased for considerably less in large quantities. 

A knapsack pump with nozzle from any of the above firms 
will cost about $14. Various other forms of pumps cost 
from that price up. 

Where farmers do not each feel able to own one of these 
spraying outfits, they could probably club together with advan- 
tage in the purchase of one and also in the purchase of the 
chemicals. 

Spbcial Diseases. 

We will now consider some of the more important diseases 
which affect the different classes of cultivated plants. 

Each species of disease- producing fungus has received its 
proper scientific name, but these names have as yet but little 
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significance except to the botanist. Numerous popularnames 
have been given to them, among the more common of which 
are rust, smut, mildewr, blight, rot, bunt, etc. ; but these terms 
seem like charity to " cover a multitude of sins," the same term 
being applied to diseases caused by widely differing varieties of 
fungi, so that when a farmer says that his crops are affected 
by the rust, blight, etc., we are often at a loss to know just what 
the trouble really is. However, among botanists at least, some 
of these terms have a more or less definite significance. The 
rusts are a family of fungi which closely resemble one 
another in their peculiar manner of growth and reproduction 
as well as in the rusty color of their spores. The smuts are 
characterized by all having the same general mode of growth, 
as well as by their powdery, sooty colored spores, from the 
appearance of which they derive their name. Mildew is a 
much less definite term than either of the above, but is usually 
applied to one or two groups of fungi which have a whitish 
cobwebby appearance and a similar life history. There are 
two varieties, the downy mildews^ which grow in the tissues 
of the host and send out their fuzz-like downy spore stalks ; 
and the powdery mildews^ which grow upon the surface of 
the host, and derive their name from their powdery spores. 

POTATO BLIGHT. 

Probably one of the worst of the fungous diseases to which 
New Hampshire crops are liable is that known popularly as 
potato blight or potato rot (the botanical name of which is 
Phytopthora infestans). This disease seems to have been 
especially prevalent during the last few years, doubtless owing 
to the peculiar conditions presented by the weather, a warm 
and moist season being most favorable to its development. 
It usually makes its first appearance during the month of 
August when the vines of the later varieties are in full growth. 
Early varieties often escape its attacks altogether. The leaves 
are the first to show its effects. They turn yellowish in spots, 
then begin at the edge to turn brown and curl up or if the 
weather be very damp to rot. If a leaf which is only partly 
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dead be closely examined there will be seen on the under sur- 
face, especially along either side of the line separating the dead 
portion from the living, a very fine white fuzz ; this consists of 
the spore stalks of the fungus which is growing within the 
tissues of the leaf and which constitutes the sole cause of the 
disease. If a portion of the leaf thus affected be placed under 
a suitable power of the microscope the fine white branching 
stalks may be plainly seen growing out of the breathing pores 
or stomata in the epidermis, sometimes one and sometimes 
several growing from a single opening ; on the sides and tips 
of their branches will be seen little white egg-shaped bodies, 
these are the spores or seed of the fungus causing the blight. 
If the interior of a leaf be examined there will be found run- 
ning in all directions among the cells, especially those of the 
under side of the leaf, fine white threads which are the myce- 
lium or body of the fungous plant. These threadsabsorb from 
the cells among which they run the nutriment which has been 
elaborated for the use of the potato itself, and causes them to 
die and shrivel up or decay. The spores as soon as they are 
mature are very readily broken off from their stalks and being 
so light are easily borne by the wind to healthy vines where 
they germinate in any moisture they may find upon the leaves 
or stems and make their way through the skin or epidermis 
into the succulent tissues beneath, where the threads develop 
and in their turn send out a crop of spores which help to 
spread the disease. If the weather is sufficiently warm and 
damp this development and spread is very rapid, so that a 
large field of apparently healthy vines may be entirely killed 
in a very few days. If this destruction of the tops occurs early, 
the tubers cannot mature and the yield will be a light one and 
of inferior quality; moreover, the fungus is not confined to the 
tops but the spores falling upon the ground pass down through 
the soil and gain entrance to the tubers. The potatoes thus 
attacked are very likely to decay, and great loss occurs not only 
before they are dug but even after they are stored in the cellar 
If the conditions there should be favorable. The threads of the 
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fungus live over winter in the tubers which if used for seed 
serve to start the disease again the following summer. 




Fig. s. 

Figure 5 represents a magnified section of a potato leaf 
affected with the blight. The leaf like all parts of the plant 
is made up of cells of various sizes and shapes. The upper 
and lower surfaces are covered by single layers of cells called 
the epidermis shown at a and d. The upper side of the leaf 
consists of elongated cells arranged perpendicular to the sur- 
face and closely packed together b ; the lower side c consists 
of irregular cells loosely packed having air spaces between 
them. Communicating with the air spaces arc little openings 
in the epidermis, called breathing pores or stomata one of 



Digitized by VjOOQIC 



EZPERIMBNT STATION. 288 

ivhich is shown at ^. In the left half of the section the cells 
are represented filled with the chlorophyll bodies which con- 
tain the green coloring matter. Running among the cells are 
seen the threads or mycelium of the fungus which causes the 
blight ; and growing from the breathing pores the branching 
spore stalks bearing the spores. 

Treatment, — -If it can be avoided, potatoes which are 
known to be diseased or which have been grown in a field 
attacked by the blight should not be used for seed. How- 
ever, a remedy has been found which if used in season seems 
to be very efficient in checking or preventing the disease. 
This remedy is the Bordeaux mixture which when applied to 
the vines destroys the vitality of the spores with which if 
conies in contact and thus prevents the infection of healthy 
plants. It should be applied, if possible, before the disease 
makes its appearance, at least by the last of July, and the 
applications should be repeated at intervals of ten to fourteen 
days and oflener if the mixture is washed off by rains, until 
the tubers have matured. For applying the Bordeaux mix- 
ture use some one of the forms of spraying apparatus described 
above, taking care that the spray reaches all parts of the 
vines. 

This treatment was tried here, on a small scale only, last 
season, '91 . Two small plots were evenly divided, and one half 
sprayed and the other left unsprayed, the vines on the sprayed 
halves were alive three weeks after those on the unsprayed 
were dead. 

Potatoes are affected by another disease which is known as 
the scab and which has been attributed to various causes, such 
as improper soil, fertilizers, etc., but recent experiments lead 
to the belief that it is due to the growth of a parasitic plant. 
As yet no study has been devoted to it at this station. 

DISEASES OF THE GRAPE. 

The grape is attacked by numerous parasitic fungi among 
which the worst are the black rot, downy mildew, powdery 
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mildew, and anthracenose. These diseases have caused 
immense losses in the grape growing districts of the country. 

BLACK ROT. 

The disease known as black rot is caused by a fungus 
i^Laestadia Bidwellii) that diOers greatly from that which 
produces the potato blight just described. Instead of having 
only one form of spore it has three or four, which difler also 
from those of the blight in being borne in the interior of little 
cavities formed of the tissues of the fungus. The black rot 
both "affects the leaves and the berries, but it is in the latter that 
it does its most serious damage. It makes its appearance early 
in the season upon the leaves, which show small reddish brown 
spots ; later upon these spots appear numerous little black 
dots, which, when examined very closely, are seen to be little 
pimples or pustules. Then the brown spots make their ap- 
pearance on the berries and spread over the whole surface, the 
berries turn black and become shriveled and wrinkled and are 
soon covered with the little black pimples. If the diseased 
berries are examined microscopically fine mycelial threads are 
seen spreading among the cells of the berry and connected 
with them the little pimples on the surface. If a section is 
made through one of these it is seen to inclose a cavity which 
is lined with short white stalks upon which grow the oval 
spores; these when mature escape through the top of the 
pimple in the form of a worm-like thread which consists of a 
multitude of the spores glued together by a sticky substance ; 
later, this becomes dissolved by moisture and the spores are 
free to be distributed by the wind. This is the form of spore 
by which the black rot is chiefly spread during the summer. 
Another form of spore which probably serves to propagate the 
disease from year to year grows upon the threads of the fun- 
gus contained in the affected berries of the previous season. 
These spores instead of being borne on stalks like the previous 
ones are enclosed in little elongated club-shaped sacks or blad- 
ders, eight spores are contained in each one. The sacks are 
contained in the cavity of a pustule a little larger than that 
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which holds the summer spores but otherwise similar. 
Pustules containing still another form of spore or little bodies 
called spermatia which resemble spores, are found on the 
affected berries in the summer but their function in the life 
history of the disease is not fully understood. 

Treatment. — The Bordeaux mixture has been used with 
great success in the treatment of black rot. The vines should 
be sprayed when the leaves are opening and then again just 
before the flowers open. The spraying should be repeated 
three or four times afterwards during the summer. 

The Bordeaux mixture has the property of adhering very 
closely to the parts to which it is applied and is therefore 
likely to stain the grapes when used late, and although it is 
considered that there is little danger in eating such fruit, it is 
desirable to avoid the stains. This can be done by substitu- 
ting for the Bordeaux mixture after the first two applications 
the ammoniacal carbonate of copper solution, using this at 
intervals of ten to twelve days. 

Fruit stained with Bordeaux mixture may be cleaned by 
dipping in a mixture of two quarts of cider vinegar in three 
or four gallons of water and rinsing thoroughly afterwards in 
clean water. 

DOWNY MILDEW (PERONOSPORA VITICOLA.) 




Figure 6 shows the relation of the mycelium of the downy 
mildew to the cells of the leaf, running between them and 
sending little projections or suckers into them. 
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Fig. 7. 

Figure 7 represents a bunch of spore stalks of the downy 
mildew bearing spores. 

The downy mildew attacks the leaves, the young shoots, 
and the berries of the grape. In the berries it produces what 
is known as the brown rot. 

The downy mildew resembles the potato blight in some of 
its characteristics, being closely related to it botanically, having 
the tine white threads which ramify among the cells of the leaf, 
stem, or berry, sending out their branching spore stalks bear- 
ing a multitude of oval spores. The portions of the leaf 
affected turn brown in spots which gradually spread until the 
leaf is killed. These spots can be distinguished from those 
caused by the black rot by the absence of the little black 
pimples which are found in that disease, and also by examin- 
ing the lower surface of the leaf under these spots which will 
be found covered with the spore stalks forming the character- 
istic white down. The leaves of some varieties of grapes are 
naturally covered with thick downy hairs on the under surface, 
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but a careful examination would show a different appearance 
under the discolored spots. 

According to Professor Scribner, when the berries are 
attacked while young their growth is checked and they become 
covered with white down like that seen on the leaves, later 
they dry up and turn black. It is the berries that are nearly 
mature in which the form of the disease known as the brown 
rot makes its appearance. The change, taking place in the 
grape, appears slowly on the surface, which gradually loses its 
vivid healthy color, then discoiorations are seen, and under 
them the skin is more or less depressed. *' As the disease pro- 
gresses, the berries become more and more withered and life- 
less in appearance and finally turn dark brown. They do not 
dry up and present the hard and prominent wrinkles of berries 
destroyed by the black rot, nor do they present on their sur- 
face the small black pimples characteristic of that disease." 
Like the black rot the downy mildew has a special form of 
spore by which it is propagated from year to year. 

Treatment. — The downy mildew does not make its 
appearance, usually, so early in the season as does the black 
rot. The vines should be carefully watched and on the first 
appearance of the disease they should be sprayed with the 
ammoniacal carbonate of copper solution and this should be 
repeated at intervals of ten to twelve days during the season. 

ANTHRACENOSE. 

Anthracenose is a disease of the grape caused by the fungus 
known botanically as Sphaceloma ampelinum. It attacks the 
berries and also the leaves and young shoots. On the berries 
it appears as small circular, brown, grayish, or black spots 
more or less flattened or sunken. Sometimes, around these 
spots, there is a red ring which suggests the name of *' bird's 
eye rot," which has been applied to anthracenose. The affected 
berries do not grow soft, and when they become wrinkled the 
diseased spots retain their shape so that they look like circu- 
lar scabs on the wrinkled surface. On the leaves the disease 
appears as small dark brown spots turning gray at the centre. 
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^^ On the shoots the disease manifests itself in much the same 
way it does on the leaves. As it progresses, however, the 
spots usually become darker at their centre, and oflen run to- 
gether forming more or less elongated diseased areas which 
gradually eat their way into the wood. The scars made in 
this way may often be seen in the ripened wood, and it is now 
known that the mycelium or body of the fungus passes the 
winter in the tissues surrounding these places." 

Treatment. — No really satisfactory treatment has been 
found for this disease. The badly afiected shoots should be 
cut off and destroyed. The vines should be washed or 
sprayed in the spring, before the buds swell, with a solution of 
sulphate of iron (copperas), one pound of copperas to a gallon 
of water ; or with a simple solution of sulphate of copper, one 
pound to twenty gallons of water. These solutions should not 
be used after the leaves open. For later treatment the Bor- 
deaux mixture may be used, or powdered sulphur dusted on 
when the vines are wet with rain or dew. 

APPLE SCAB. 

Among the fungi which attack the apple, one of the most 
common is Fusicladium dendriticum which causes what is 
known as apple scab. The naked eye appearance of this 
disease is well known to all that have anything to do with the 
fruit. It occurs in rounded black or greenish black spots 
varying in diameter from a pin's head size to half an inch. 
The spots may be distinct and separate or they may run to- 
gether forming large patches on the surface of the apple. In 
this case the apple is very often one sided and small, the growth 
of the fungus hindering the proper development ; often, too, the 
affected side cracks in various directions. It is in these ways 
that much of the damage is done, the diseased fruit being 
unmarketable. If a very thin slice or section be cut through 
one of the scabs perpendicular to the surface and placed under 
the microscope the structure of the apple and the fungus and 
their relation are made apparent. The pulp or main bulk of 
the apple consists of large thin walled cells which are many 
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sided in outline from their mutual pressure. Covering the 
pulp is the skin or rind which consists of thicker walled, flat- 
tened cells, in section, oval in outline, becoming smaller and 
more flattened toward the surface which is formed by a layer 
of cells called the epidermis whose outer side is covered by a 
waxy layer, the cuticle. It is upon the epidermis beneath the 
cuticle that the fungus grows. The tissues of the fungus con- 
sist of a layer of varying thickness which in section presents 
the appearance of small regular, rounded, or more or less four- 
sided cells closely packed together and often arranged in per- 
pendicular rows. This layer, which constitutes the body of the 
fungus and which is of a brownish color, sends up from its 
surface short threads of a darker color, which break through 
the cuticle and bear on their tips the spores, which are nar- 
rowly ovate or short club-shaped and brown in color. The 
history of the spores after they become mature is the same as 
in the other diseases, they become scattered, germinate very 
readily in moisture, and under favorable circumstances pro- 
duce new scabs. 

The apple scab also attacks the leaves and young shoots, 
causing more or less damage to these parts. 

Treatment. — The apple trees should be sprayed with the 
ammoniacal carbonate of copper solution as soon as the apples 
have set and before they are larger than peas. From four 
to six applications should be made during the season. 

PEAR SCAB. 

The pear also suflers from a fungus {^Pusicladium pirinutn) 
closely related to the apple scab and differing but very slightly 
in appearance and structure. 

In this vicinity the Flemish Beauty seems to suffer especi- 
ally from its attacks which are of such a serious nature that in 
many cases only a very small percentage of the fruit is mar- 
ketable if at all fit for use. The treatment is the same as for 
the apple scab. (Also see preceding article.) 
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BLACK KNOT. 

The black knot on cherry and plum trees is a disease which 
is so familiar that a description is unnecessary in order to 
identify it. 

It has been supposed by many that it is caused by insects, 
but, although insects may enter the knot after it is formed, the 
real cause of the disease and deformity is a fungus {PloW' 
rightia morbosa) . The fungus gains entrance to the branches 
and begins to develop ; the presence of the fungus stimulates 
the tissues of the branch to an abnormal growth and it begins 
to swell. The swelling is especially marked in the spring 
and soon causes the branch to crack open at the affected spot, 
and out of this crack the growth continues. In a short time 
the surface of the exposed tissues becomes covered with a fine 
fuzz of a dark brown color which consists of spore stalks 
bearing oval spores. These are the summer spores. Later, 
this form disappears and the irregular warty surface of the 
knot becomes black and thickly covered with little rounded 
projections, or pimples, which are plainly visible to the naked 
eye and which when slightly magnified give the surface of the 
knot very much the appearance of the surface of a blackberry. 
If the pimply surface be scraped or cut, little white dots make 
their appearance, which are due to the white contents of the 
ruptuied pimples. If a thin section be made perpendicular to 
the surface of the knot and considerably magnified, it will be 
seen to be made up of the abnormally developed cellular tis- 
sue of the branch, in which may be seen the mycelial threads 
of the fungus, this is surmounted by a thin black layer or 
crust which represents the surface of the knot and consists of 
the tissues of the fungus woven into the little pimples the cav- 
ities of which are lined with minute white hairs and little 
club-shaped sacks or bladders. Each sack contains eight 
spores which are narrowly oval in shape with one end 
sharply pointed. These are the winter spores and are 
mature and ready to germinate in January or February. 
This fungus has one or two other spore forms, but they appear 
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to be of much less importance in its life history than those 
described. 

No reliable remedy has as yet been found for this disease, 
aside from thoroughly removing and destroying the knots or 
cutting down the whole tree when very badly affected. 



Farmers can cooperate with us in this study of plant diseases, 
by informing us when their crops are attacked by any of them ; 
and by sending us specimens of affected plants when they are 
in doubt as to the nature of the trouble and the means to be 
employed in remedying it; and by reporting the results of 
treatment whether successful or not. 

This will be only a little trouble to individuals and will give 
U8 an idea in what direction our work should be carried on to 
be of most value to the farmers of the State. 

We shall be glad to answer any inquiries on this subject. 

H. H. LAMSON. 
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REPORT OF THE ENTOMOLOGIST. 



CLARENCE M. WEED. 



The injurious insects of New Hampshire received compara- 
tively little attention. There has been in the past no one 
officially connected with any state institution whose busi- 
ness it was to investigate the problems of economic ento- 
mology, and to publish information concerning the injurious 
and beneficial insects of the State. Consequently there is very 
little available literature in the state publications to which the 
New Hampshire farmer can turn to learn the habits and life 
histories of the insects he finds at work in his meadows, grain 
fields, gardens, or orchards. 

Since my connection with the college and station the work 
of the former has occupied most of my time. This was be- 
cause a foundation had to be laid for the zoological department 
of the college, and also because the local conditions were not 
favorable to the practical study of insect problems. 

At the present junction it seems desirable to present some 
general information concerning some of the insects that are 
most injurious in the State and of the methods of fighting 
them. In the preparation of the following pages I have 
drawn freely upon my previous writings, particularly the 
books entitled "Spraying Crops" and "Insects and Insecti- 
cides." 

THE SPRAYING MACHINE. 

During the last few years the methods of fighting insects 
have been revolutionized by the introduction of the spraying 
machine. This is essentially a reservoir connected witli a 
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force pump and spray nozzle by means of which certain sub- 
stances having a destructive effect upon insect life may be dis- 
tributed rapidly and easily over the outer surfaces of trees, 
shrubs, vines, and herbaceous plants. These substances are 
usually applied in a finely powdered condition, and the tiny 
particles stand guard over the plants, killing with remorseless 
certainty any insect or fungous pest that attempts to pass 
through their lines to reach the plant. The particles them- 
selves do not enter the plant, but remain on the outside until 
driven off by the combined action of wind, rain, dew, and 
sunshine. This is not true, however, of the contact-killing 
insecticides, which are applied directly to the offending 
insects, and do not remain on the plant in an effective condi- 
tion. 

The chief requisites of a good spraying machine are that it 
be durable, easily worked, not too expensive for the purpose 
intended, that it throw a fine spray and stir the liquid auto- 
matically, and the reservoir holding the liquid be large enough 
for the purpose intended. For fungicides the parts touching 
the liquid should be made of brass. Although ten years ago 
there was scarcely an implement for this purpose upon the 
market, there are scores of them to-day and several manufac- 
turers handle them exclusively. They may be had in all 
shapes, styles, and sizes, from the small hand- spray pump, to 
be used with a bucket, and costing a dollar or two, up to the 
large horse- power geared machine costing fifty times as much. 

There are four general styles of spraying machines upon the 
market. First, we have the small bucket pumps that serve a 
useful purpose where only a comparatively small amount of 
spraying is to be done ; then come the knapsack sprayers, 
which are especially useful in spraying small vineyards and 
crops where a horse cannot well be driven; third, we have 
what may be called the barrel class of sprayers, being good- 
sized pumps to be attached to barrels mounted in various 
ways ; and, finally, there are the large geared machines work- 
ing automatically by horse-power. For the general purposes 
of the average farmer or fruit-grower the barrel machines are 
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much the most useful/ They are also of moderate cost, rang- 
ing from eight to sixteen dollars. They can be used in spray- 
ing all sorts of crops, and can be mounted in various ways. 

The nozzle forms an important part of the spraying outfit, 
but extended discussion here is unnecessary because nearly all 
spraying machine manufacturers now furnish satisfactory noz- 
zles with their pumps. The Improved Vermorel, Climax, 
Riley, Cyclone, Graduated Spray, and other nozzles are all 
good, some being better adapted to certain lines of work than 
others. 

For spraying large trees some method of raising the dis- 
charge nozzle nearly to the top is generally necessary. The 
commonest way of doing this is to fasten the nozzle and hose 
to a long pole ; but a better way is to use a half-inch gas pipe, 
twelve or fourteen feet long, attaching the hose at one end and 
the nozzle at the other, or one of the bamboo extensions 
manufactured by some spraying firms. 

PREJUDICE AGAINST SPRAYING. 

It is quite natural that when most people first learn that the 
fruit they eat has at some time in its history been sprayed with 
poison they should object on hygienic grounds. Both in 
Europe and America the development of the practice of 
spraying has been accompanied by occasional scares, the last 
one on this side of the water occurring in September, 1891, 
when the people of New York, Boston, and other Eastern 
cities were agitated by an exaggerated " grape scare ** due to 
the finding of particles of Bordeaux mixture on some of the 
grapes in the New York market. But when the spraying, 
either with the insecticides or fungicides now commonly in 
use, is done with proper reference to the time, methods, and 
conditions of treatment, there is no danger to the consumer. 
Both practical experience and chemical tests have demon- 
strated that apples sprayed early in the season with Paris green 
or London purple retain none of the poison at the time of rip- 
ening; and similar testimony exists concerning the use of cop- 
per salts on grapes. In France where a large proportion of 
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the grape crop is made into wine, elaborate investigations 
have shown that practically none of the copper salts are pres- 
ent in wine from sprayed vineyards. Prof. B. Fallot, of the 
School of Agriculture of Montpelier, in recording the results 
of one of these investigations says : " The figures obtained 
have proved once more that wines, after the grapes have 
received numerous treatments with large quantities of salts of 
copper, contain scarcely a trace of this substance and are 
entirely harmless." 

Much nonsense has also lately been published concerning 
the effect upon the soil of the extended use of spraying com- 
pounds. Similar arguments were made — and their fallacies 
shown — many years ago when Paris green was first used to 
destroy the Colorado potato beetle. 

INSECTICIDES USED IN SPRAYING. 

The substances used to destroy insects are called insecti- 
cides. Some of these are poisons that kill the insect by being 
taken into its alimentary system ; and others destroy it by 
simply coming in contact with its skin, closing the breathing 
pores or causing death by irritation. The more important 
insecticides for use with the spraying machine are the follow- 
ing: 

Paris Green is a chemical combination of arsenic and cop- 
per, called arsenite of copper. It contains about fifty-five or 
sixty per cent of arsenic, and is almost insoluble in water ; but 
there is often a small percentage of it soluble, and to prevent 
the injury this may do to foliage it pays to add a little fresh 
lime water (made by slaking fresh lime in water) to the 
spraying mixture. It may be used in spraying potatoes, 
apple trees, and most shade trees, at the rate of four ounces 
to fifty gallons of water. On stone fruits, especially peach, 
use half this strength, unless lime is added. Paris green is a 
heavy powder and does not stay long in suspension ; hence it 
must be kept constantly stirred to prevent its settling to the 
bottom of the vessel. 
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London Purple is a by-product obtained in the manufac- 
ture of aniline dyes. It generally contains nearly the same 
percentage of arsenic as Paris g^een ; but the arsenic is often 
in a more soluble form and, hence, London purple is more 
likely to injure foliage than Paris green, unless lime is added. 
It is a finer powder than the green, and hence remains in sus- 
pension in water much longer. It is also cheaper, retailing 
at about fifteen cents per pound. Before using, the soluble 
arsenic should be made insoluble by the addition of lime- 
water. One of the best ways to do this is to add three fourths 
of a pound of lime to a pound of London purple, and thor- 
oughly mix them in a gallon of hot water, allowing the mix- 
ture to stand two hours and keeping it hot during this time 
if it can be conveniently done. In this way the soluble 
arsenic will be rendered insoluble, and the London purple 
may be used at the rate of four or five ounces to a barrel of 
water. Or if this method is not practicable, the London pur- 
ple may be added to the water as usual, and about two gal- 
lons of fresh milk of lime (made by slaking lime in water) 
strained into the barrel. If allowed to stand an hour, all the 
soluble arsenic is more likely to be rendered insoluble than if 
used at once. Afler London purple has been thus treated 
with lime it can safely be applied even to such tender foliage 
as the peach, at a strength of four ounces to fifty gallons 
water. Both London purple and Paris green may be added 
to the Bordeaux mixture (four ounces poison to fifty gallons 
mixture), as described more fully on page 225, and then the 
treatment with lime is not necessary. 

Hellebore is a powder made of the roots of white hellebore. 
It is a vegetable poison, but much less dangerous than the 
mineral, arsenical poisons, and kills both by contact and by 
being eaten. It may be applied in water, one ounce to three 
gallons, or one pound to a barrel. It is especially excellent 
in destroying the imported currant worm. 

Pyrethrum^ or Insect powder, is made from the powdered 
flowers of plants of the genus Pyrethrum. There are three 
principal brands upon the market, known as Persian Insect 
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Powder, Dalmation Insect Powder, and Buhach — the latter 
being a California product. The greatest obstacle to the use 
of Pyrethrum has been the difficulty in obtaining the pure, 
fresh article. After long exposure to air it loses much of its 
insecticidal value. Pyrethrum is used mainly as a dry pow- 
der or in water (one ounce to three gallons) ; but may also 
be used in the form of a tea, or a decoction, a fume, or an 
alcoholic extract diluted. 

Kerosene Emulsion, There are two methods of prepar- 
ing this in common use ; one originating with Messrs. Riley 
and Hubbard, and the other with Prof. A. J. Cook. Both 
have their advocates. According to the former it is prepared 
by adding two gallons of kerosene to one gallon of a solution 
made by dissolving one half pound of hard soap in one gal- 
lon of boiling water, and churning the mixture, by forcing it 
back into the same vessel through a force-pump with a rather 
small nozzle, until the whole forms a creamy mass, which 
will thicken into a jelly-like substance on cooling. The soap 
solution should be hot when the kerosene is added, but of 
course must not be near a fire. The emulsion thus' made is 
to be diluted before using, with nine or ten gallons of cold 
water. Soft water should be used in diluting. If this can- 
not be obtained, prepare according to one of the following 
methods. 

Professor Cook has two formulas, one where soft soap is 
used and the other for hard soap. He describes them as fol- 
lows : 

Cook's Soft Soap Emulsion. — Dissolve one quart of soft 
soap in two quarts of boiling water. Remove from fire and, 
while still boiling hot, add one pint of kerosene and immedi- 
ately agitate with the pump as described above. In two or 
three minutes the emulsion will be perfect. This should be 
diluted by adding an equal amount of water, when it is ready 
for use. This always emulsifies readily with hard or soft 
water; always remains permanent, for years even; and is 
very easily diluted, even in the coldest weather, and without 
any heating. In this last respect it has no equal, so far as 
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we have experimented. The objections to it are : We cannot 
always procure the soft soap, though many farmers make it, 
and it is generally to be found in our markets. It occasionally 
injures the foliage, probably owing to the caustic properties 
of the soap. We have used this freely for years, and never 
saw any injury till the past season. In case of any such 
trouble, use only one half the amount of soap — one pint 
instead of one quart. It works just as well. 

Cook's Hard Soap Emulsion, — Dissolve one fourth 
pound of hard soap, Ivory, Babbitt, Jaxon, or whale oil, etc., 
in two quarts of water ; add, as before, one pint of kerosene 
and pump the mixture back into itself while hot. This 
always emulsifies at once, and is permanent with hard as well as 
soft water. This is diluted with twice its bulk of water before 
use. The objection to a large amount of water sinks before 
the fact that this secures a sure and permanent emulsion even 
though diluted with hard water. This also becomes, with 
certain soaps, lumpy or stringy when cold, so that it cannot 
be readily diluted with cold water unless first heated. Yet 
this is true with all hard soap emulsions in case of certain 
soaps. We can, however, always dilute easily if we do so 
at once before our emulsion is cold, and we can also do the 
same either by heating our emulsion or diluent, no matter 
how long we wait. 

Tobacco Decoction, This is made by boiling refuse to- 
bacco stems or dust, in water, or pouring boiling water over 
them. This gives a concentrated liquid which is to be diluted 
with cold water, until there are two gallons water for each 
pound of tobacco used. It is a good remedy for plant lice. 

GRASSHOPPERS. 

In some parts of the State, grasshoppers or locusts have been 
unusually abundant .during the past season. I do not know 
that they have done any particular damage, but should the 
various natural checks upon their increase fail to diminish 
their number it is probable that some local damage may be 
(lone in 1893. In the region about Hanover the two most 
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abundant species were the so called Lesser locust (^pezotettix 
atlavis) and the red-legged locust {femur rubruni). These 
two kinds of insects are very closely related t) each other, and 
80 similar that it is often difficult to distinguish one from the 
other. 

A general idea of the habits and life histories of these 
insects may be obtained from the following summary, taken 
from my "Insects and Insecticides." 

The Rocky Mountain locust or Western grasshopper 
{Melanoplus spretus) is the most destructive American 
insect of this family. Its stages of growth are shown at 
Figure i. The eggs are laid during the late summer or early 
autumn months, in masses of twenty or thirty each, in the 
soil just below the surface. They remain over winter in this 
condition, hatching in spring into wingless little hoppers, as 
shown at a, a. They gradually increase in size, and cast their 
skins after a short time, when they resemble b. They acquire 
wing pads in the stage immediately preceding that of the 
adult, as shown at c, and finally become full-fledged {d). 
They are active during their entire existence. The native 




Fig. I. — Rocky Mountain locust; a:, ^, young nymphs; c, 
fully developed nymph or pupa; </, adult. 

home of this species is in the high and dry table lands of the 
Rocky Mountain regions, where it breeds year after year. 
Occasionally it becomes so abundant in these regions that the 
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food supply is exhausted, and it is compelled to seek by flight 
green pastures. It is at such times that tliese insects migrate 
in vast swarms to the fertile fields of the Mississippi valley, 
destroying every vestige of gieenness in their path. Fortu- 
nately, however, they are unable to breed permanently at these 
lower levels, and although eggs are deposited by these invad- 
ing hordes, the young hoppers hatched from them seldom 
attain a healthy development. 

The commonest grasshopper in the Northern States is called 
the red-legged locust {Melanoplus femur rubrum). It is 
closely allied and very similar to the Rocky Mountain locust. 
It frequently becomes seriously destructive in restricted locali- 
ties, but never does the wide- spread damage of its Western 
congener. The life history of this species has been summa- 
rized by Prof. S. A. Forbes, as follows: "These locusts 
are single-brooded ; they hibernate in the Qgg^ hatching in 
midsummer; pass through five successive moults, gaining 
their full size, and with this their wings in August, and com- 
mence to lay eggs in September. The females deposit these 
in the earth, boring cylindrical holes for the purpose with the 
abdomen, and laying the eggs in a symmetrical mass within 
the burrow thus formed. With the e^^ mass is extruded a 
quantity of mucus, which soon hardens and forms a sort of 
case or matrix, in which the eggs are imbedded. The upper 
part of the hole is also filled with this mucus. The female is 
commonly busied from two to four or five hours in the deposit 
of a single %g^ mass, and lays, ordinarily, from two to four 
such masses in different holes, upon different days, commenc- 
ing the process of oviposition, as a rule, about a month after 
she has acquired her wings. After this process is completed 
the exhausted females soon perish. They select by prefer- 
ence, for oviposition, hard and dry ground, roadsides and 
pasture being especially favorite localities. Meadows and pas- 
tures are commonly resorted to by the mature females, especi- 
ally the latter, as the eggs seem not to be laid ordinarily on 
ground covered by luxuriant vegetation. I have never known 
them deposited in cultivated earth. 
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"The food habits of these locusts are extremely simple, and 
consist in eating nearly everything that comes in their way. 
They are quiet at night, and indeed, as they mature, they 
select elevated posittoos as roosts, climbing to the tops of 
stems of grass in meadows, to the tassels of the stalks in corn 
fields, and even deserting fields of low herbage if they can find 
more elevated roosting points near by. When very abundant, 
and when the weather continues dry, they occasionally swarm 
like the Rocky Mountain locust, but rarely flying continuously 
to any great distance, or indeed taking any definite course." 

Fortunately there are a considerable number of species of 
animals that depend, to a greater or less extent, upon grass- 
hoppers for subsistence. Some of these are predaceous, others 
parasitic, but all combine in keeping the pest in check. 
Prominent among those efficient in this work are the species 
that live upon or within the eggs of the locust, as the latter 
exist in that state for the longest period of their lives, and 
are also then the most helpless and susceptible to injury. The 
common blister beetles {epicauta) live, so far as known, in 
larval state, exclusively upon the eggs of locusts, and are thus 
of immense benefit to man. Small red mites, which are fre- 
quently seen attached to the bodies of the mature locusts, are 
also of benefit, in that while young they suck the life juices of 
the locusts, and later, puncture their eggs and extract the con- 
tents. The larvae of the common black ground beetles {car- 
abidce) which are, to a great extent, carnivorous, also feed 
upon the eggs, and, as they are everywhere abundant, contrib- 
ute not a little to lessening their numbers. Certain species 
of two-winged flies {diftera) are also known to be parasitic 
upon the eggs as well as the adults. 

Remedies. 

The time when grasshoppers can most successfully be 
fought is when they are either in the ^^'g or young larval 
states. Shallow plowing and harrowing, during autumn, of 
fields where they are deposited will break up many of the egg 
pods, exposing them to enemies and the weather. The 
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methods by which young locusts may be destroyed have been 
classified by the United States Entomological commission as 
follows: (i), burning; (2), crushing; (3), trapping; (4), 
catching; (5), use of destructive agents. By the first method 
old hay or straw is scattered '* over and around the field in 
heaps and windrows, into which the locust for some time 
after they hatch may be driven and burned." When the 
weather is cold and damp the locust will seek the shelter of 
the hay of straw, and may easily be burned before escaping. 
This method is well adapted to upland pastures, where the 
eggs are usually deposited in the greatest numbers. 

For the successful application of the second method men- 
tioned above, it is necessary that the surface of the fields on 
which it is applied should be smooth and hard. Here, ag^in, 
the upland pastures present unusually favorable opportunities 
for successful work. Dr. Riley states that ''Where the sur- 
face of the ground presents this character, heavy rolling can 
be successfully employed, especially in the mornings and 
evenings of the first eight or ten days after the newly hatched 
young have made their appearance, as they are generally slug- 
gish during these times, and huddle together until after sun- 
rise." 

The third head given above, that of trapping, includes 
ditching, trenching, and the use of pans covered with coal 
oil, or coal tar. In the first two processes, ditches or trenches 
are dug in favorable situations, into which the young insects 
are driven. Probably the use of pans covered with coal oil 
will be as simple and advisable a method, unless we except 
that of rolling, as can be employed in most infested districts. 
A small pan which is well adapted for the purpose is de- 
scribed as follows : "A good and cheap pan is made of ordi- 
nary sheet iron eight feet long, eleven inches wide at the 
bottom, and turned up a foot high at the back and an inch 
high at the front. A runner at each end, extending some 
distance behind, and a cord extending to each front corner, 
completes the pan, at a cost of about $1.50." The upper 
surface of the bottom is wet with kerosene, and the pans are 
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pulled rapidly through the field by boys who take hold of the 
ropes. 

The use of destructive agents, such as London purple, 
Paris green, and the like, has not been attended with any 
very great success when applied on a large scale. But for 
limited areas, doubtless a great many of the locusts may thus 
be easily destroyed. A mixture which has been successfully 
employed, consists of "arsenic, sugar, bran, and water, the 
proportions being one part, by weight, of arsenic, one of 
sugar, and five of bran, to which is added a certain quantity 
of water. The arsenic and bran are first mixed together, 
then the sugar is dissolved in water and added to the bran and 
arsenic, after which a sufiicient quantity of water is added to 
thoroughly wet the mixture. About a teaspoonful of this 
mixture is thrown upon the ground at the base of each tree 
or vine (in gardens and orchards) and left to do its work. 
The poison works slowly, seldom killing its victim within 
eight or ten hours after it has been eaten." 

THE CODLING MOTH OR APPLE WORM. 

Carpocapsa pomonella. 




Fig. 2. — Codling moth ; a, injured apple ; ^, place where ^^'g 
is laid ; ^, larva ; dy pupa ; /, cocoon ; ^,y", moth ; h^ head 
of larva. 
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This is the most generally injurious apple insect, and is 
probably known wherever the fruit is grown. The small, 
chocolate moth (Figure 2, g^f) deposits its eggs in spring in 
the blossom end of the young apple {J>) before the latter has 
turned down on its stem. From the ^%% there hatches a mi- 
nute worm or caterpillar, which nibbles at the skin of the fruit 
and eats its way toward the core. Here it continues feeding 
as the apple develops, increasing in size until at the end of 
three or four weeks it is about three fourths of an inch long, 
and appears as represented at ^. It has now finished its 
caterpillar growth, and, leaving the apple, finds some crevice 
in the bark where it spins a rather slight silken cocoon in 
which it changes to a pupa. It remains in this condition 
about a fortnight, when it emerges as a moth like the one by 
which the original ^g'g was laid. Thus the life cycle is com- 
pleted. There are at least two broods in a season. 

Remedy, 

The best remedy for this insect is that of spraying with the 
arsenites — Paris green or London purple — in spring, soon 
after the blossoms have fallen off, when the apples are from 
the size of a pea to that of a hickory nut, and before they 
have turned downward on their stems. A second applica- 
tion, ten days or two weeks after the first, is generally advisa- 
ble. The poisons may be used in the proportion of one 
pound to two hundred and fifty gallons of water. The spray- 
ing should be done with some kind of spraying pump and 
nozzle. 

Besides destroying the Codling moth, spraying at the times 
indicated will largely prevent the injuries of the various leaf- 
eating caterpillars and the Plum and Apple Curculios. 

THE APPLE MAGGOT OR " RAILROAD WORM." 

Try f eta pomonella. 

The injury of this insect is at once distinguished from that 
of the Codling moth from the fact that while the latter is 
largely confined to the region of the core, the Apple maggot 
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feeds indiscriminately through the pulp of the fruit, burrow- 
ing in every direction. The larvae themselves are also differ- 
ent, that of the Codling moth having six legs, while the 
Apple maggot is footless. 

The adult of the Apple maggot is a two-winged fly that 
appears early in summer and deposits eggs in the partially 
grown apples. These eggs are inserted, one in a place, 
through the skin of the fruit. In a few days they hatch into 
maggots, that tunnel the fruit in all directions, becoming full 
grown in five or six weeks, when they are whitish or greenish 
white, and about a quarter of an inch long. They then leave 
the fruit, and generally go into the soil an inch or less, where 
they change to the pupa state. They remain in this condition 
until the following summer, when they emerge as flies again. 

Remedies, 

This insect is an exceedingly difficult pest to contend with. 
Fortunately, as -^^t^ it is not seriously destructive to all varie- 
ties of apples. The destruction of all refuse or infested fruit, 
such as windfalls, apple pomace, etc., is the measure most 
highly recommended. 

THE APPLE-TREE TENT CATERPILLAR. 

Clisiocampa americana. 

One often finds in May or June, on the limbs of apple and 
wild cherry trees, compact silken nests, or tents, containing a 
considerable number of handsome caterpillars. These are 
the insects which have been known for many years as Tent cat- 
erpillars. They have lately been very abundant and destruc- 
tive in New Hampshire. The eggs are deposited dur- 
ing July, in compact masses of two or three hundred each, 
upon the twigs, as shown at c, Figure 3. After they are laid 
the parent moth covers them with a viscid liquid, which dries 
into a sort of varnish that completely coats them, as repre- 
sented at e. The insect remains in this Qgg state from July 
until the following spring, when the little caterpillars emerge 
from the eggs, and begin feeding upon the tender foliage of 
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the buds about them. In a few days they begin to make a 
silken tent, utilizing generally, for this purpose, a fork of the 
branch. As time goes on the nest is enlarged. The cater- 
pillars retire to the tent at night, and during cold and wet 
weather, and when not feeding. They have regular times for 
their meals, leaving and returning to the nest in processions. 




Fig. 3. — Tent caterpillar; a, ^, larvae; c, eggs, covering 
removed ; </, cocoon ; Cj eggs, with covering on. 

They become full grown in about six weeks, being extremely 
voracious during the latter part of their development. They 
are then nearly two inches long, with a hairy body, orna- 
mented with a distinct white stripe along the middle of the 
back, on each side of which are numerous short, yellow^longi- 
tudinal lines, rather irregularly arranged. The sides are par- 
tially covered with paler lines, spotted and streaked with blue, 
while the lower surface of the body is black. The full grown 
caterpillar is represented at a and ^, Figure 3. 
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Most of the caterpillars leave the tree where their nest is, as 
fast as they become full grown, and crawl about in search of 
a suitable shelter to pupate in. Having found this — beneath 
a board, or in the cracks of a fence — they spin an oval, silken 
cocoon ((/), yellow when completed, within which they 
change to the pupa or chrysalis state. In two or three weeks 




Fig. 4. — Moth of Tent caterpillar. 

another change takes place, and from the cocoons come forth 
reddish-brown moths, of the size and form represented at 
Figure 4. These moths pair and in a short time deposit the 
clusters of eggs, after which they soon die. Thus there is but 
one brood each season. 

Remedies. 
It is usually easy to destroy the nests of thisinsect, either by 
cutting and burning the infested branch, or using a torch 
made by saturating a piece of cloth, tied to the end of a stick, 
with kerosene. In either case the operation should be per- 
formed early in the morning, before the insects have left the 
tent, or in the evening after they have returned. Spraying 
with Paris green is also an effectual remedy. There are cer- 
tain parasites preying upon this insect that aid greatly in keep- 
ing it in check. 

THE IMPORTED ELM-LEAF BEETLE. 

Galeruca xanthomelccna. 

During recerrt years this insect has been exceedingly de- 
structive in many cities of the Eastern States to that loveliest 
of shade trees — the elm. It has long been known in the Old 
World, having been especially injurious in France and Ger- 
many, and is supposed to have been imported into America 
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during the early part of the present century. The eggs 
(Figure 5, a,) are laid on the under side of the leaf in two 
or three rows, each group consisting of from five to twenty 
eggs. At e in the figure they are shown considerably magni- 
fied, and as will be seen they are very close together, and fas- 
tened securely to the leaf. In about a week the larvaB hatch 




Fig. 5. — Elm-leaf beetle; a, eggs; ^, larvae; c, beetle; 
all natural sizes ; ^, eggs ; g^ larva ; y, pupa ; k^ beetle ; e 
to k magnified. 

and begin eating the leaves, causing them to look as if riddled 
with fine shot. They become fully grown (^) in two or three 
weeks, when they descend to the ground, and, finding some 
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convenient shelter, change to pupse {j) , Ten days later the 
perfect beetles (c^ natural size ; Jk, magnified,) come forth and 
eat the leaves, although the damage done by the insect in this 
beetle state is much less than that done by the young, grow- 
ing larvae. There are three or four broods each season, and 
the beetles pass the winter in whatever shelter they can find, 
especially congregating in hollow trees and under old leaves. 

Remedies. 
This pest can be held in check by spraying with London 
purple or Paris green (four ounces to fifty gallons of water). 
The application should be made when the eggs are being 
laid, in order to kill the larvae before they have done any dam- 
age. The addition of a little flour to the poison mixture 
seems to render it more eflfective. To reach the tops of high 
trees a pump of considerable power is required. 

THE HORN FLY. 

Haematobia serrata. 

This is an imported insect which has lately attracted much 
attention in the Eastern States. It is called the Horn fly be- 
cause of the peculiar habit the flies have of gathering in clus- 
ters upon the base of the horn, as represented at Figure 6, b. 




Fig. 6. — a^ Horn fly, magnified; ^, cow-horn with band of 
resting flies, reduced. 

They light here to avoid being disturbed by the heads or tails 
of the cattle, but do not pierce the horn or do any serious 
injury to it. On the body, however, where they light when 
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feeding, they insert their beaks into the skin, injecting at the 
same time a little poisonous secretion which causes irritation 
and inflammation, and a flow of blood to the spot. This 
blood is then sucked into the stomach of the fly. Cows thus 
attacked become restless and irritable, and, if the flies are very 
numerous, they lose flesh and give less milk. 

This insect has appeared in New Hampshire the past season 
in great abundance, and has attracted much attention from 
owners of cattle. It has also spread into Canada on the 
north and to Texas on the south. 

The eggs of the Horn fly are deposited in freshly dropped 
cow dung in which the larvse develop, and pupate in the soil 
beneath. There are four or five broods each season. During 
\hot weather the transformations of the insect — from egg 
to imago — may be completed within two weeks. 

Remedies, * 

Two classes of preventives may be used against this insect. 
The injuries to cattle may be prevented by applying to their 
bodies, by means of a sponge, fish oil to which has been 
added^a little carbolic acid. Only the tips of the hairs need 
be wet,^andjthe application should be repeated every four or 
five days. This will keep the flies oft' the animals, though it 
does not kill them. They may be killed, however, by the 
use of tobacco powder, dusted on the cattle, especially on the 
back, tail, neck, and base of the horns. Prof. J. B. Smith 
recommends the use of the carbolated fish oil on the belly, 
udder, and other parts of the body where the tobacco cannot 
be well applied, and the application of the powder to the 
other parts. The larvse also may be destroyed by spreading 
out the cow droppings each morning, so that they will dry up, 
and thus prevent the development of the eggs or maggots, or 
by mixing plasterjwith the manure in the stable or field. 

The best method of getting rid of them, however, appears 
to be that of spraying the infested animals lightly with a 
thoroughly Ipreparedjdilute kerosene emulsion. In a recent 
article in the "[Southern Live Stock Journal," my brother, 
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Howard Evarts Weed, of the Mississippi Experiment Station, 
reports admirable results from this method. The formula he 
recommends is as follows: Kerosene, one gallon; water, 
one gallon; hard soap, one half pound. Cut the soap up 
in little pieces and boil in the water; when the soap is 
thoroughly dissolved, remove the water from near the fire and 
thoroughly mix the kerosene and soapsuds. When a creamy 
emulsion is formed, water is to be added to the part wanted 
for immediate use, diluting one gallon of the emulsion by 
adding nine gallons water. The rest of the undiluted emul-» 
sion may be kept on hand for future use. 

* ' Another method of diluting the kerosene is to make the 
emulsion by means of milk instead of soap and water. When 
the emulsion is to be used against the horn fly this method is 
often most convenient as the materials are near at hand. 
Take sour milk, one part; kerosene, two parts. Mix 
thoroughly as before when the soap and water is used. Then 
dilute with water so that about one part in ten will be kero- 
sene. The milk emulsion is very easily and quickly made." 

The emulsion is sprayed upon the cattle by means of some 
sort of spraying pump just after milking time in the morning. 
The flies are killed very soon and the cattle are free for some 
little time. At first the spraying needs to be done more fre- 
quently than later when so many of the flies will have been 
killed off. This is a simple and efficient remedy. The 
knapsack pumps are especially useful in treating cattle with 
the emulsion, but other forms can readily be utilized. 

THE WOOLLY ALDER APHIS. 

Pemphigus tessellata. 

During the last few summers many people had had their 
attention called to the peculiar white woolly growth on the 
stems of alders represented in Plate I, made from a photo- 
graph taken by Dr. H. H. Lamson. This white substance 
develops on the bodies of a peculiar plant louse or aphis that 
lives upon the alder stems. Like many other aphides these 
insects reproduce by giving birth to living young, so that they 
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can increase very rapidly. My observations carried through 
two seasons show that in autumn the little aphides leave the 
mother colonies and crawl down the stems to their bases 
where they pass the winter, more or less protected by the 
fallen leaves and other rubbish. In spring they climb up the 
stems, and develop into full grown aphides like the ones they 
descended from. 

In case it was desired to get rid of these insects on alders in 
parks or private grounds, it could easily be done by spraying 
the bare stems and the ground beneath with kerosene emul- 
sion, either late in autumn or early in spring. 

The peculiar black excrescences shown in the plate are 
fiingi which develop in connection with this louse. 
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ORIGINAL BY H. H. LAMSON. 

Pi-ATE I. — The Woolly Alder Aphis. 
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Summary of the Weather in New Hampshire 
FOR THE Year Ending October 31, 1892, 

AS FURNISHED BY THE NEW ENGLAND WEATHER SERVICE. 



We give below a summary of the weather by months as 
reported by the observers of the New England Weather Serv- 
ice, and also monthly and annual tables compiled by the 
director of that service. 

The monthly summary gives the character of the month, 
whether wetter or dryer, warmer or colder than the normal ; 
the amount of snowfall and distribution, as well as the pro- 
tection afforded by it during the winter months ; the extremes 
of temperature and the most severe storms, and other miscel- 
laneous phenomena. 

In table i will be found the most important temperature and 
precipitation data for each station in New Hampshire except- 
ing those that report precipitation alone, arranged in monthly 
tables. In column i is the mean monthly temperature ; in 
columns 2 to 5 inclusive, the highest and lowest temperatures 
for the month with the dates 6n which they occurred, these are 
from self-registering thermometers; in column 6 is the 
monthly range or difference between the higheSt and lowest; 
column 7 gives the total rainfall in inches and hundredths; 
column 8 the amount of unmelted snow ; column 9 the snow 
covering at the end of the month ; and column 10 the number 
of days on which the fall of rain or melted snow amounted to 
o.oi inch. 

Table 2 gives the annual summary from the former table. 
In the first column is the name of the station or town ; in the 
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second, the mean annual temperature for the year ending 
October 3 1 , 1892 ; in the third and fourth, the highest and low- 
est respectively for the year ; and in the fifth, the yearly range 
of temperature. In the sixth column is the total precipitation 
for the year, in the seventh the amount of unmelted snow, in 
the eighth the total number of rainy days and in the ninth the 
average number of rainy days in each month. 

Table 3 gives the normal temperature and precipitation 
for each month of the year at Concord, together with the mean 
temperature and total precipitation for each month of the 
present year and the departure of the latter from the normal. 

Table 4 shows the corresponding data for Hanover. The 
figures in the columns of departures show graphically the 
character of the month at each station. 

Table 5 gives the name of each station in the State report- 
ing to the New England Weather Service, with the county, 
elevation of the station above sea level, and the name of the 
observers. Stations have been established since October at 
Lancaster, Bethlehem, and Dublin, all at high elevations. 

SUMMARY OF THE WEATHER BY MONTHS. 

November^ i8qi^ was slightly cooler and dryer than the 
normal. Rain or snow fell in appreciable quantities on only 
thirteen days. Water supplies were very low and there was 
considerable loss to mill owners on account of the lack of 
water in the streams. From two to five inches of snow fell 
during the month and from a trace to three inches remained 
on the ground at the end of the month. This covering was 
mostly in the form of ice and ^flTorded little protection to 
grass roots and fall-sown grain. 

High temperatures prevailed on the ist, 9th to nth, and 
17th; the maximum atdifiTerent stations being from 60** to 66^. 
The lowest temperature occurred on the 30th, varying from 
6® above zero to 12° below, thus making the monthly range 
quite large, although the daily ranges were not excessive. 
A thunder storm was reported at West Milan on the 17th, and 
high winds prevailed on that day throughout the State. 
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December was unusually mild and there was an excess of 
rainfall. There were only thirteen days with precipitation, 
but the fall was very heavy on the 9th, 15th to i6th, 23d to 24th, 
and 29th to 30th. The snowfall was much below the normal 
amount, from a trace to eight inches only, falling.* Of this 
only a very little lay on the ground at the end of the month 
and that in the extreme north. 

The mean temperature was over 8** above the normal for 
the month, an unusual excess. The maximum temperatures 
from 51** to 60° were variously reported on the 4th, 5th, loth, 
23d, and 24th, all during southerly winds. The minimum 
temperature of from 9° above to^7^ below zero generally came 
on the 17th. At many stations this was the warmest Decem- 
ber on record. Ponds and rivers were open during the 
greater part of the month and wild flowers were seen in many 
places. At Manchester autumn dandelions blossomed on the 
6th, 13th, and 25th, hepatica on the 6th, and trailing arbutus 
on the 13th; willows budded all the month. Crows were 
seen throughout the month. 

January was wet and unusually mild. Rain or snow fell 
in appreciable amounts on eighteen days in some part of the 
State. Heavy rain fell on the 2d, amounting to 2.27 inches 
at North Conway. Again on the 1 2th to 14th a heavy storm of 
rain and snow came, 2.04 inches falling at Nashua ; 2.06, at 
Hanover ; 2.07, at Walpole ; 2.18, at Stratford ; 2.20, at North 
Conway; and 2.38, at Plymouth. The heavy rain with the 
unusually high temperature on the 14th caused a general 
breaking up of the ice in the rivers and doing considerable 
damage. 

The mean temperature was nearly 5** above tlie normal at 
Hanover, and it was higher than usual throughout the State. 
A maximum temperature of nearly 60** was reached on the 
14th, and a minimum of from 2** to 28** below zero on the 
loth, 17th, and 20th. 

The amount of snowfall was from eight inches in the south 
to twenty-six in the north. It covered the ground from the 
6th to 14th in good shape, but snow and bare ground alter- 
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nated during the rest of the month, causing bome damage to 
grass and winter grain. One report of thunder was heard 
at Stratford at 1 1 a. m. on the 3d during thick foggy weather. 

The aurora of the 5th was very brilliant and widely 
observed. 

February was dry and very warm. Rain or snow fell on 
only thirteen days, while at Concord the total fall was 1.06 
inch below the average for thirty-five years. The mean tem- 
perature was 3.9° above the normal at Hanover, and 5.5** 
above at Concord. The maximum temperature was not so 
high by nearly 10** as was recorded in January, and the mini- 
mum was not quite so low, thus the monthly range was much 
less and as the ground was generally well covered by snow 
very little if any damage was done by the freezing and thaw- 
ing. 

The total snowfall was from seven to twenty-six inches, of 
which from a trace to fifteen inches remained on the ground 
at the end of the month. A slight ice storm was reported in 
the central districts on the 7th, but very little damage was 
done. 

March was dry and slightly cooler than usual. There 
were nineteen days without precipitation, the sunshine was 
in excess and high westerly winds prevailed. The precipita- 
tion was 1. 16 inch below the average at Concord and 0.84 
inch below at Hanover. 

The maximum temperature was from 50** to 61® and 
occurred on the loth and 31st. The minimum was generally 
on the i6th or 22d and varied from lo"* above zero to 16** 
below at different stations. From five to eighteen inches of 
snow fell during the month, about twelve inches of which 
remained on the ground on the 15th and six inches at the end 
of the month. 

April was warmer and dryer than the normal. Very little 
rain fell in any section from the ist to the 21st and less than 
one inch was recorded in any part of the State, excepting at 
Littleton and Plymouth. The fall at North Conway was only 
0.44 inch. At Concord the least amount of rain was recorded 
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than for any April during thirty-six years of observations. 
At this station the amount since January i was 7.41 inches 
less than the average fall for the four months. 

Unusually high temperatures for the season were recorded, 
on the 3d in the southerly winds of a cyclone passing to the 
north of New England from 65** to 76** was registered at the 
different stations. A minimum temperature of fi*om 23® to 8® 
was registered on the ist and 25th. The month showed 
great daily ranges in temperature ; at North Conway it rose 
from 31° on the morning of the 6th to 70° near the middle of 
the day and then fell to 32^ on the morning of the 7th. 

From a trace to two inches of snow fell during the month 
but none lay on the ground on the 15th or 31st except in 
drifts. Some plowing and planting was done during the 
month, but with the cool, dry weather the seed germinated 
slowly. Many lumber interests were compelled to suspend 
operations on account of the low water in the streams. The 
auroral displays were frequent and very brilliant. 

May was cold and wet. Rain or snow fell on all but eight 
days in some part of the State, and the total rainfall for the 
month was more than three inches above the average amount. 
The snow storm of the 20th was unusual in its severity and 
lateness, indeed we have no record of its equal in May. It 
was reported in many places as severe as any during the win- 
ter. From one to two feet fell in all the highland districts 
and much suffering was caused among stock that had been 
turned to pasture. Many sheep were lost notwithstanding 
paths were shoveled in some instances from the pastures to 
the barns. The ground was well soaked and lumber opera- 
tions were resumed with renewed vigor, but work on land was 
much delayed. 

The mean temperature was from 2° to 3** below the normal. 
The highest was on the 31st and reached about 80** while the 
lowest was several degrees below freezing and occurred on 
the I St. The prevailing cool, wet weather checked the growth 
of buds and leaves and of crops that had been put into the 
ground so that the season was late at the end of the month. 
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June was warm and had an excess of rainfall in the 
northern half of the State and a slight deficiency in most of 
the southern half. Rain fell in appreciable quantities on all 
but seven days, the last half of the month especially being 
very rainy. The local storms were sharp and severe. At 
Wolfeborough, 2.86 inches of rain fell on the 25th. At Han- 
over at about 2.30 p. m., on the 26th, 2.40 inches of rain fell 
doing much damage to roads. Work on land Was delayed 
and many hillsides badly washed. 

The mean temperature was nearly 3° above the normal. 
A maximum temperature of over 90** was recorded on the 
thirteenth, the heat being almost unprecedented so early in the 
season. The lowest was from 43° to 30° on the nth. The 
season was from a week to ten days behind the average at the 
end of the month. 

July was cooler and the rainfall was less than the average. 
There were fourteen days without precipitation. Heavy rains 
fell during the first few days of the month in the northern por- 
tions but the fall was very light from the 3d to the 29th and 
a sharp drought was experienced, being most severe in the 
southern counties. The drought was intensified by the unusual 
heat from the 2 2d to the 29th when the temperature reached 
nearly loo** at most stations. Very low temperatures occurred 
on the 5th and 1 7th causing frosts in the central and northern 
counties; some damage was done to the field and garden 
crops. The local storms were frequent and severe. On the 
3d an apparent tornado passed through the south end of Or- 
ford village, blowing down trees, unroofing houses and 
destroying barns. The total damage was estimated at about 
$5,000. On the 29th a tornado-ltkc storm passed through 
Stratford over a path about five rods wide and sixty rods 
long, doing considerable damage. The rainfall was very 
heavy. The aurora of the i6th was remarkably brilliant at 
this season of the year. 

August was slightly cooler than usual and there was a 
large excess of precipitation. The number of rainy days was 
not large but the local storms were heavy and considerable 
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damage was done. At Plymouth and Sanbornton over ten 
inches of rain fell during the month and at Grafton the 
amount measured was over eleven inches. The following 
heavy rainfalls were recorded: 12th, Brookline, 3.20 inches; 
Concord, 3.10; Grafton, 2.53; Manchester, 2.20 (between 
8 and 9 o'clock a. m.). From 25th to 27th inclusive, Bel- 
mont, 4.36 inches ; Weirs Bridge, 4.47 inches. A severe hail 
storm accompanied the thunderstorm on the 6th in the north- 
ern part of Sullivan and Merrimack counties. In a narrow 
strip about fifteen miles in length extending from the central 
part of Springfield and running southeasterly through Wilmot 
Centre into Andover and Danbury, some crops were almost 
wholly destroyed and hail stones as large as pigeon eggs were 
picked up ; they fell to the depth of several inches. Much 
glass was broken. At Newport also the hail almost com- 
pletely destroyed some crops and greatly injured others in the 
western part of the town. On the loth a set of buildings 
were burned by lightning at West Milan. On the nth a 
heavy shower did damage by wind and rain; a number of 
people were badly burned by lightning at Tilton, but no one 
killed. 

At Concord the mean temperature was 2® below the nor- 
mal. The maximum temperature occurred on the loth or 
I ith, varying from 84° to 95° at difterent stations. The mini- 
mum was on the 23d or 27th, varying from 52° to 34°. 

September was unusually fair and favorable for all out- 
door work or recreation. The mean temperature was slightly 
below the normal. The days were generally warm with no 
extreme heat and the nights were cool without severe or very 
damaging frosts. Rain fell at many stations on only three or 
four days while there were twenty days on which no appreci- 
able amount of rain fell in any part of the State. At Concord 
twenty-five days of the month were almost entirely without 
clouds. 

The storm of the 14th and 15th was rather severe, giving 
3.41 inches at North Conway. On the 26th, also, heavy 
thunder showers occurred but little rain fell. A house was 
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struck by lightning and burned at Lempster and another at 
Penacook. At Woodsville a livery stable was set on fire by 
lightning and before the flames could be controlled nine 
buildings had been burned. On the night of the 26th the 
wind reached a velocity of one hundred miles an hour at Mount 
Washington and considerable snow fell there. 

October was also remarkably pleasant. The mean temper- 
ature was very near the normal ; the maximum was about 70® 
and occurred on the 14th, while the minimum was 28° in the 
south and 20** in the north, occurring on the 12th and 29th. 

There were fifteen days with an appreciable amount of 
precipitation but the total for the month was about 1.50 inch 
below the average. Slightly over two inches fell in the north- 
em part of the State ; from one to two inches over the central 
districts and less than one inch in the extreme south. Snow 
fell on the 5th on the highest mountains, and about one inch 
over the mountain districts on the 29th and 30th. 
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Table i. 

Summary of Observations from Station of the New Eng- 
land Weather Service, 
NOVEMBER. 1891. 





TEMPBRATUKB. , 


PRBCIPITATION. 






s 

s 

g 


^ 


1 

'S 




1 


'coo 

1= 


Snowfall. 


5 

■? 


Station. 


t 

c 

1 




ll 

of 


Berlin Falls 


1. 

30.9 
32.1 
36.6 
32.9 
33.3 
337 
38.6 
38.0 
38.1 
37.6 
33.4 
32.3 
34.8 
34.6 
32.2 


s. 

60 
61 
63 
62 

63 
66 

% 

66 
62 
60 
64 
62 
66 


3. 

17 
17 
17 
17 

17 
17 
17 
17 
17 

1 
17 
17 
11.17 

9 


4. 

-12 
—12 

2 
—10 

3 
-12 


5. 

30 
29 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


6. 

72 
73 
69 
67 

72 
60 
69 
62 
61 
63 
68 
74 
69 
78 


7. 

2.46 
1.73 
2.00 
2.08 
2.17 
1.86 
1.74 
2.18 
1.91 
1.66 
3.28 
2.62 
2.62 
2.67 


8. 

3 
1 
2 


0. 

"z 



i 






1 

1 

*2 


10. 


Berlin Mills::::::;;::: 




Concord 




Hanover (a) 




Hanover (b) 




Littleton 




Manchester (a) 

Manchester (b) 

Nashua 




Newton 




North Con way 

Plymouth 




Stratford 




Walpole 




West Milan 


12 









DECEMBER, 1891. 



Berlin Falls.... 

Berlin Mills 

Concord 

Hanover (a) . . . . 
Hanover (b) . . . . 

Littleton 

Manchester (a)., 
Manchester (b). 

Nashua 

Newton 

North Conway. 

Plymouth 

Stratford 

Walpole 

West Milan 



1. • 

27.4 ! 

28.0 I 

34.7 ' 

29.6 

31.6 

29.4 

36.6 

36.0 

36.4 

36.4 

30.9 

30.0 

31.2 

32.2 



s. 


3. 


4. 


5. 


61 


23 


— 6 


18 


63 


6 


— 6 


17 


66 


23 




17 


69 


io 




17 


VA 


4 


— 6 


17 


69 


10 




17,18 


60 


10 




17 


69 


24 




18 


68 


24 




17 


66 


10 


— 1 


17 


64 


10 


— 1 


17 


63 


10 


-6 


17 


67 


10 


3 


1 


66 


10 


-7 


18 



7. 


8. 


0. 


4.66 


7 




4.11 


2 





2.89 


2 





3.32 


. 




6.71 


3 


2 


3.64 


2 





3.27 


2 





3.60 


.i 





3.16 


T 





6.60 


8 




6.46 


6 


6 


3.46 


6 


2 


3.60 


3 




4.30 




2 



10. 



11 

8 
7 
6 
9 
9 
11 
10 
11 
7 
10 
8 
8 
12 
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JANUARY, 1892. 



Station. 



Berlin Falls.... 
Berlin Mills.... 

Concord 

Hanover^) 

Hanover (b) 

Littleton 

Manchester (a)., 
Manchester (b). 

Nashaa 

Newton 

North Conway 
Peterborough . . 

Plymouth 

Stratford 

Walpole 

West Milan .... 





TBHPBRATUBB. 




PRE 


cipn 


'ATIC 












6 


be 

e 

3> 


Snowfall. 


S;^^ 




















1 




. 




g 


«s 


V 


39 


. 




s 




>* 

2 


"1 


1 


II 


1 


1 


1 


a 


& 


1 


P 


Tota 

On 

end 


1. 


s. 


3. 


4. 


a. 


6. 


7. 


8. 


9. 


14.8 


51 


14 


-34 


20 


76 








16.6 


M 


14 


—22 


20 


76 


6.19 


26 




22.4 


48 


2.14 


— 8 


10 


68 


3.98 


16 




21.5 






— 9 


17 




3.37 


10 




20.6 


61 


3 


-13 


20 


64 ! 


i 2.46 






18.0 


64 


14 


—16 


20 


69 ' 


' 3.99 


19 




24.3 


63 


14 


— 6 


10 


60 , 


, 3.29 


12 




23.3 


66 


14 


— 2 


10 


58 1 


1 3.46 


12 




23.8 


67 


14 


-7 


10 


U 


1 4.64 


14 




24.2 


58 


14 


— 2 


17.27 


GO 


4.35 


8 




19.3 


46 


3 


— 8 


10 


6ft 


i 6.72 


11 




18.7 


4d 


2 


-17 


17 


66 




12 




18.3 


46 


3 


-10 


17 


66 


5.01 


9 




19.2 


48 


14 


—16 


20 


63 


4.20 


M 




19.4 


63 


2 


—12 




66 


4.66 


8 




15.0 


68 


14 


-28 


20 


78 


4.67 

1 


M 


17 






16 
10 
12 

ib 

12 
14 
9 
9 
7 

ii 

10 

12 
16 



FEBRUARY. 1892. 



Berlin Falls... 
Berlin Mills.... 

Concord 

Hanover (a) 

Hanover (b) 

Littleton 

Manchester (a). 
Manchester (b) 

Nashua 

Newton 

North Conway. 
Peterborough . 

Plymouth 

Stratford 

walpole , 

West Milan 



1. 

17.4 
18.9 
26.4 
23.0 
22.8 
18.6 
26.8 
26.6 
26.1 
25.2 
22.2 
22.8 
22.3 
23.4 
22.3 
18.1 



60 


23 


48 


23 


46 


22 


44 


26 


47 


23 


48 


26 1 


46 


26 


48 


10 


48 


23 


48 


19 




18 
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MARCH, 1892. 





1 


TBUPBRATURB. 




PRBCIPrrATION. 




B 

a 

1 


1 


a 
.a 


5 
& 


>> 

1 




Snowfall. 


5 


Station. 


1 

a 

1 


li 
a1 




Berlin Falls 


1. 

22.8 
22.5 
29.7 
27.5 
27.4 
236 
305 
30.3 
30.8 
29.6 
27.6 
27.3 
27.2 
26.1 
28.1 
22.2 


50 
51 
53 
48 
54 
47 
54 
6i 
51 
53 
60 
62 
61 
68 
52 
6i 


3. 

10 
31 
10 
31 
31 
31 
31 
10 
26 
10 
31 
26 
31 
31 
31 
31 


4. 

-12 

-10 
7 
5 
2 
-6 
8 
10 
6 
6 

— 2 

5 

-9 
6 

-16 


15 
10 

16 

22 

16,17 

16 

14,16 

22 

15 

16 

22 

16 

16 

22 

16 


6. 

62 
61 
46 
43 
52 
62 
46 
44 
46 
47 
52 
52 
66 
67 
47 
70 


7. 

2.34 
2.00 
1.40 

i;84 
2.56 
2.29 
3.11 

2.37 
2.29 
1.67 
1.61 
1.74 
2.26 


8. 

i4 
13 
3 

14 
14 
12 
18 
12 
10 
10 
6 
9 
9 
10 


9. 


10. 


Berlin Mills..."....... 


11 


Concord 


f 7 


lanover (&) 


8 





4 

6 


8 


lanover (b) 




jittleton 




ifanchester Ca) 

lanchester (b) 

Nashua.... 


11 
10 


Newton 




^orth Conway 

Peterborough 




P ymouth .T. . , ,.,,-.,- 




Stratford 




Walpole •• 




West Milan 









APRIL, 1892. 



Berlin Falls 38.6 

Berlin Mills 40.2 

Concord 46.8 

&nover(a) 42.3 

Littleton 39.4 

Bianchester (a) 46. l 

Manchester (b) ' 45.8 

Nashua i 46.5 



Newton., 
North Conway. 
Peterborough.., 

Plymouth 

Stratford 

Walpole 

West Milan.... 



45.2 
42.2 
42.0 
40.8 
42 2 
43.2 
38.9 



». 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


67 


22 


13 


It26 


64 








66 


22 


15 


25 


51 


0.70 






71 


8 


22 


25 


49 


0.76 


T 




44 


3 








0.93 




, . 


04 


21 


15 


25 


49 


1.29 


1 





73 


3 


22 


1 


51 


0.76 








73 


3 


23 


1,25 


60 


0.69 








76 


3 


22 


1 


64 


061 


, , 




74 


3 


20 


1 


54 


0.66 


., 


.. 


71 


8,4 


18 


26 


63 


0.44 




, , 


70 


3 


18 


26 


52 


0.46 


T 




68 


3 


18 


1 


60 


1.04 


2 





73 


4 


14 


26 


59 


0.90 


T 





71 


8 


19 


26 


62 


0.60 


, , 


,, 


69 


3 


8 


1 


61 


0.69 


T 


•• 



10. 
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Station. 



TBMPBRATURB. 



a 

I 



Berlin Mills.... 

Concord 

Hanover (a) 

Littleton 

Manchester (a). , 
Manchester (b). 

Nashua 

Newton 

North Conway.. 
Peterborough.. , 

Plymouth 

Stratford 

Walpole 

West Milan 



49.6 
S3.8 
62.7 



51.9 
54.0 
656 
M.4 
51.4 
51.6 
51.3 
62.0 
53.4 
60.0 



I 



I 



19 
27 
26 
30 
26 
28 
27 
24 
22 
21 
26 
21 
30 
18 



5. 


6. 




62 




61 




52 


10 


51 




63 




62 




66 




66 




66 




60 


10 


67 




65 




49 




60 



PRECIPITATION. 



S 

11 



Snowfall. 



3.93 

6.M 

6.26 
3.79 
5.94 
5.42 
5.39 
5.14 
5.16 
6.30 
553 
2.63 
6.24 
3.19 



i 



"I 



§^ 



'1 






9. 



10. 

12 
16 
13 
17 
16 
16 
15 
13 
15 
17 
16 
11 
16 
13 



JUNE. 1892. 



Berlin Mills 


1. 

64.3 
68.2 
67.9 

69!9 
60.0 
70.2 
67.8 
65.2 
67.6 
666 
66.2 
68.4 
63.8 


«. 

94 
93 
89 
88 
96 
95 
96 
94 
98 
93 
98 
98 
04 
94 


3. 

13 

13 

13 

1 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 


4. 

35 
40 
40 
36 
43 
40 
30 
36 
38 
36 
34 
38 
40 
3U 


6. 

11 
11 
11 
11 
10 
11 
11 
11 
11 
11 
11 
7 
11 
11 


6. 

69 
53 
49 
62 
66 
65 
67 
68 
60 
67 
64 
60 


7. 

7.93 
3.00 
7.42 
7.21 
5.01 
4.68 
3.78 
3.M 
5.62 
4.72 
6.76 


8. 


0. 


10. 

17 


Concord 


14 


lanoTer 

attleton 

f anchester (a) 

ianchester (b) 

Nashua 


13 
17 
14 
14 
14 


Newton 


11 


4orth Conway 

Peterborough 


11 
10 


Plymouth T 


16 


Stratford 


19 


wSpJSe. 


54 ;: 4.02 

61 II ft-74 


11 


wSiMiiiii ::::.;::.:: 


17 






1 
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COLLEGE OF AURICULTURE. 
JULY, 1892. 



Station. 



TEMPBKATUBK. 



Berlin Mills 

Concord 

Grafton 

Hanover 

Littleton 

Manchester (a)., 
Manchester (b). 

Nashua 

Newton 

North Con way. 
Feterborooffh . . 

Plymouth 

Sanboniton 

Stratford 

Walpole 

West Milan.... 



1. 


S. 


3. 


64.8 


90 


26 


69.6 


91 


26 


69.0 


91 


27 


67.4. 


88 


29 


66.6 


89 


26 


71.6 


92 


26 ' 


70.8 


93 


26 


71.9 


95 


26 


69.8 


94 


26 


67.6 


93 


25 


68.0 


93 


29 


68.6 


96 


25 


67.4 


89 


29 


69.6 


97 


25 


68.5 


90 


26 


64.4 


90 


25 



I 



5 

5 

2,17 

5,17 

5 

5 

5 

6 
17 

6 
21 

5 
17 

5 
21 

5 



PRECIPITATION. 



a 

'I 

1^ 



Snowfall. 



6. 


7. 


8. 


0. 


65 


3.40 






45 


2.60 






51 


1.88 






43 


1.93 






52 


4.57 






41 


1.78 






46 


1.72 






48 


2.29 


• • 




51 


2.11 






51 


1.54 






57 


3.01 






57 


1.66 






48 


3.40 






61 


5.40 






47 


1.95 






56 


3.66 










10. 

u 

9 
7 
10 
9 
11 
12 
9 
7 
3 
7 
8 
9 
9 
6 
8 



AUGUST, 1892. 



Berlin Mills 

Concord 

Grafton 

Hanover 

Littleton 

Manchester (a).. 
Manchester (b)., 

Nashua 

Newton 

North Conway.. 
Peterborough . . 

Plymoutli , 

San bom ton 

Stratford 

Walpole 

West Milan 



1. 

63.8 

67.4 

67.0 

65.9 

632 

69.4 

68.2 

69.0 , 

67.7 

66.0 

67.2 

66.8 

65.6 

68.4 

67.8 

63.0 



«. 


3. 


4. 


5. 


6. 


7. 


8. 


0. 


10. 


88 


11 


87 


23 


61 


5.70 






13 


90 


10 


62 


23.27 


38 


9.00 






13 


91 


10 


48 


23 


43 


11.23 






14 


86 


10 


48 


28 


38 


6.26 






17 


85 


•10,18 


41 


29 


44 


7.86 






16 


90 


10,11 


54 


27 


36 , 


6.53 






14 


93 


10 


51 


27 


42 ! 


6.43 






12 


95 


10 


52 


27 


43 


5.28 






10 


92 


10 


48 


24 


44 


4.29 






7 


90 


10,11 


44 


24 


46 


4.27 






8 


94 


11 


45 


23 


48 


7.09 






12 


94 


10 


46 


23 


48 


10 85 




17 


89 


10 


48 


27 


41 


10.68 




14 


92 


18 


40 


23 


62 


6.93 


..1 ..1 16 


88 


10 


60 


23 


38 


5.88 


.. ' ..I 10 


84 


10 


34 


23 


50 


8.38 






16 
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TEMPERATURE. 


PRECIPITATION. 




^ 


a 


1 


a 

1 
a 


, 


1: 


a 


Snowfall. 


ft 


Station. 


1 
.s 

s 

1 


-5 
11 


Is 

da 


Berlin Mills 


1. 

M.7 
69.0 
68.0 
66.7 
65.0 
61.6 
69.8 
60.6 
68.6 
67.1 
67.6 
66.2 
66.7 
69.2 
67.7 
61.6 


2. 

77 
76 
80 
74 
76 
78 
79 
82 
80 
81 
82 
80 
75 
83 
76 


3. 

25 
18 

18,25 
24 

6 

6,12 

6 
19 
19 
18 
25 

3 
18 

6 
18,24 

6 


4. 

28 
34 
32 
32 
30 
39 
34 
34 
3i 
31 
32 
27 
M 
30 
34 
28 


5. 

28 

30 

30 

30 

30 

29 

30 

29,30 

30 

30 

21 

21 

30 

30 

29 

29,30 


6. 

49 
42 
48 
42 
46 
39 
46 
48 
46 
60 
60 
63 
41 
63 
41 
62 


7. 

2.14 
1.98 
2.81 
1.72 
2.60 
1.83 
1.39 
1.49 
2.06 
3.83 
1.63 
1.10 
2.23 
1.96 
2.16 
2.74 


8. 


9. 


10. 


Concord 




Grafton 




Hanover 




jittleton 




ilanchester (a) 




fewton 




Jorth Conway 

Peterborough 




'lymonth 




1 lanbomton 




Stratford 




^atpole 




West Miiiii. .:..::;. :: 









Berlin Falls.... 
Berlin Mills.... 

Concord 

Grafton 

Hanover 

Littleton , 

Manchester (a) 
Manchester (b) 

Nashua 

Newton , 

North Conway 
Peterborou^rh . 

Plymouth 

Sanborn ton.... 

Stratford 

Walpole 

West Milan.... 





OCTOBER, 1892. 














1. 


«. 


3. 


4. 


5. 


6. 


1 7. 


«. 


9. 


10. 


42.2 


69 


14 


20 


12 


49 










42.8 


69 


8.14 


21 


12 


48 


2.07 


1 





12 


47.8 


73 


14 


28 


29 


46 


1.29 






10 


46.4 


70 


8 


26 


23 


46 


1.72 








46.4 


69 


14 


27 


12 


42 


1.54 










43.8 


67 


14,16 


24 


12 


43 


2.81 










49.2 


73 


14 


28 


29 


46 


1.19 










48.8 


76 


14 


27 


29 


48 


1.01 










48,8 


76 


14 


26 


29 


60 


1.00 










48.0 


76 


14 


26 


29 


49 


1.33 










46.2 


71 


14 


22 


12 


49 


1.79 










46.9 


72 


14 


22 


12 


60 


0.60 










44.2 


71 


8 


25 


21 


46 


1.90 










46.2 


71 


14 


28 


12,28 


43 


1.66 










47.4 


77 


14 


22 


12 


66 


2.17 










46.1 


Ti 


14 


26 


28,31 


46 


1.10 










42.7 


68 


16 


20 


12 


48 


1.88 








18 
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Table 2. 
Summary of Observation for Tear* 





TE] 


HPERi 

1 


LTURB 




PRECIPITATION. 


RAINY DATS. 


Statiow. 


S 


1 




08 

< 


7X . 


fig 


1 


If 
S 


Beriin Mills 


41.4 
46.7 
44.6 

49!2 
47.6 
48.7 
47.0 
44.0 
48.7 
46.0 
44.7 
41.1 


94 
93 
89 
89 
98 
96 
96 
94 
96 
98 
98 
94 
94 


—24 

— 8 
-11 
-16 
-16 

— 2 

— 7 

— 2 
-13 
—12 
-20 
—22 
-28 


118 
101 
100 
106 
114 

97 
103 

96 
111 
110 
118 
116 
122 


41.84 
38.29 
37.12 
42.99 
36.68 
34.28 
36.87 

4bl82 
46.16 
41.W 
37.19 
46.13 


73 
46 
28 
69 
48 
66 
64 
38 
63 
46 
64 
48 
60 


136 
IQS 
111 
119 
118 
126 
101 
89 
83 
118 
109 
108 
132 


11 


Concord 


9 


lauover 


9 


Littleton 


10 


Manchester (a) 

Manchester (b) 

^Afthna 


10 
10 
8 


Newton 

^orth Conway 

*lymouth 

itratford 

VaJpole 

West Milan 


7 
7 

10 
9 
8 

11 







Table 3. 
Departures from Normal^ Concord (Hon, JV, C. Poster) . 





temperature. 


PRECIPITATION. 


Month. 




Mean for 
present 
month. 


i 


|8 


*4 4* 

oa 

OAQ 

H 


1 


November, 1891 


37.6 
26.5 
21.7 
19.9 
30.9 
44.8 
67.0 
66.4 
70.0 
69.4 
60.8 
49.4 


36.6 
34.7 
22.6 
26.4 
29.7 
46.8 
63.8 
68.2 
69.6 
67.4 
69.0 
47.9 


-1.0 

-1-8.2 
-0.9 

+6.6 
-1.2 
+1.0 
-3.2 
-12.8 
-0.5 
—2.0 
-1.8 
-1.6 


3.65 
2.94 
3.22 
2.76 
3.16 
2.81 
3.22 
3,29 
3.90 
3.70 
3.48 
3.87 


1.73 
4.11 
3.98 
1.70 
2.00 
0.76 
6.24 
3.00 
2.60 
9.00 
1.98 
1.29 


—1.82 


December. 1891 


+1.17 
+0.76 


January, 1892. 


Kebmary. 1892 


—1.06 


March, 1892 


—1.16 


April, 1892 


-2.06 


May 1892 


+3.02 


June, J892 


—0.29 


July, 1892 


—1.40 


AugTWt. 1892 


+6.30 


SeDtemoer. 1802 


—1.50 


October. 1892 


—1.68 






Year 


46.1 


46.7 


+0.6 1 


30.90 


38.29 


-0.61 
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Table 4. 

Departures from Normal. Hanover (Dartmouth Col- 
lege Observatory)' 



Month. 



TBMPBRATURB. 






w t^ O . 



November, 1891 . 
December, 1801., 
January, 1892..., 
February, 1892 . , 

March, 1892 

April, 1892 

M!ay, 1892 

June, 1892 

July, 1892 

AufjTUSt, 1892.... 
September, 1892 
October, 1892 .. . 

Year 



32.9 
21.3 
16.9 
19.1 
26.9 
41.4 
66.5 
65.2 
69.3 
66.1 
67.6 
45.8 



43.2 



32.9 
29.5 
21.5 
23.0 
27.5 
42.3 
52.V 
67.9 
67.4 
65.9 
66.7 
46.4 



PBBCIPITATION. 



I 
0.0 ; 

4-8.2 i 

ftl!! 

40.6 1 
40.9 ! 
—2.8 , 
4-2.7 : 
—1.9 . 
-0.2 
-0.9 
4-0.6 



44.6 4-1.3 



2.90 
2.45 
2.73 
2.11 
2.24 
1.60 
2.71 
3.37 
3.75 
3.50 
2.72 
2.68 



oc I -J 
OQ.S 9 



2.00 
2.89 
3.37 
1.41 
1.40 
0.93 
6.26 
7.42 
1.93 
6.25 
1.72 
1.54 



—0.90 
+0.44 
4^0.64 
-0.70 
-0.84 
-0.67 
4-3.56 
4-4.05 
-1.82 
4-2.76 
-1.00 
—1.0* 



32.66 37.12 I +4.46 



November and December, 1891, mean for 21 years. 

Table 5. 
Stations and Observers. 



Station. 


County. 


Elevation 


Belmont 


Belknap. 
Coos. 




Berlin Falls..:::... 
Berlin Mills 


1,040 
1,100 


Brookline 


Hlllsborouffh. 

Merrimack. 

Grafton. 

Grafton. 

(Jrafton. 

Belknap. 

Grafton. 

Hillsboroufirh. 

Hillsborougrh. 

Hillsborougrh. 

HilLsborougrh. 

Kockingrham. 

Carroll. 

HillsboroufiTh. 

Hill8l>orough. 

Grafton. 

Belknap. 

Coos. 

Che-sliii-e. 

Belknap. 

Coijs. 

Carroll. 




Concord 


283 


Grafton 




lauover (a) 

ianover (b) 

Lakeport 


603 
602 


Littleton 


i,d32 


vfanchesterCa).... 
Manchester (b) . . . . 
Mine Falls 


i 225 
! 247 


Nashua 


i 126 


Newton 




^orth Conway 

'ennichuck Stat'n 

*eterboroufirh 

Plymouth, ..... .... 


1 576 
600 


5an born ton 

Stratford 


930 
870 


Walpole 


1,128 
1.016 


Weirs Bridge 

West Milan 

Wolfeboroufifh 



Observer. 



\ Lake Company. 



Winnepis „__ 
Owen P. Cole. 

8. A. Bridges. 
. W. Bridges. 
Hon. W. L. Foster. 
P. R. Kimball. 

Dartmouth Collefire Observatory. 
Agricultural Exi)eriment Stat'u. 
Witniepi-ssotree Lake Company. 
Charles Nurse. 
William Little. 
Observer Weather Bureau. 
Nashua Manufact'ing Company. 
Jackson Company. 
W. C. Gale. 
J. L. Bin ford. 
Penniohuck Water-works. 

D. L. Crosby. 

Miss Helen M. Clark. 
Geortre C. Ward, M. D. 
N. B. Waters. 

E. A. Knowlton. 
Winnepissogee Lake Company. 
A. A. Hi^ns. 
Winuepissogree Lake Company. 
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DAILY WEATHER FORECASTS, 



FROM MT. WASHINGTON. 



Soon after the large electric search light was placed on the 
top of Mt. Washington last season, arrangements were made 
with its manager for giving the daily weather forecasts by 
means of a code of signals. This was done for part of the 
month of September with such good results that it is deter- 
mined to continue the experiment, if it may be called that, 
during the coming season. 

Special forecasts shall be made by the local forecast official 
at Boston and sent by wire to the manager of the light, who 
on each evening at 8 o'clock, Sundays excepted, will give 
these forecasts according to the following code : 

Flashes. Indicate. 

One long ...... fair weather. 



Two long . 
Three long 
One short . 
Two short . 
Three short 



rain or snow, 
local rains, 
lower temperature, 
higher temperature, 
frost. 



Interpretation of combination flashes : 

One long, alone . fair weather, stationary temperature. 

Two long, alone . rain or snow, stationary temperature. 

One long and one short, fair weather, lower temperature. 
Two long and two 

short . . . rain or snow, higher temperature. 
One long and three 

short . . . fair weather, frost. 

Three long and two 

short . . . local rains, higher temperature. 
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The warning signal to attract attention will be ten or fifteen 
flashes. After this warning signal has been given, long 
flashes (of from six to eight seconds duration) refer to 
weather, and short flashes (of from two to four seconds dura- 
tion) refer to temperature; those for the weather will be given 
first. To avoid a chance of error in reading, the combination 
will be repeated at the end of about fifteen minutes. 

We shall be very glad to receive reports on the value of the 
signals as given, and also the distance that the flashes can be 
seen in both clear and cloudy weather. Correspondence 
received last year revealed the fact that the signals could be 
easily read on a good night at a distance of over one hundred 
miles from the light. It is not necessary for one to be at such 
an elevation that the top of the mountain will be visible; but 
the flash will be seen like a small needle of light high in the 
air. The best conditions for observing the flash are when the 
sky is overcast but with the clouds a few hundred feet high. 

Address correspondence to either Mr. Lewis H. Rogers, 
Mt. Washington, N. H., the owner and manager of the light, 
or the Director New England Weather Service, Boston, Mass. 

Cards and circulars giving the key to the signals will be 
furnished on application. 
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COLLEGE OF AOSICULTUBB. 



The . New Hampshire Agricultural Experi- 
ment Station in account with the United 
States Appropriation. 



1890. Dr. 

To receipts from Treasurer of the United 
States, as per appropriation for year end- 
ing June 30, 1890, under act of Congress 



approved March 2, 1887 


. 




Cr. 


June 30. By salaries . 


$8,191.20 


library 


126.08 


labor 


1,964.62 


live stock 


432.15 


printing . 


472.02 


stationery and postage 


5 105.12 


traveling expenses 


274-51 


tools and machinery 


»57-73 


trustees* expenses 


143.00 


field experiments 


526.43 


feeding experiments 


806.08 


, chemicals and appa- 


• 


ratus . 


502-55 


fuel, gas, and water 


352.87 


insurance 


163.85 


furniture . 


245.78 


permanent improve 


- 


ments . 


288.38 


incidental expenses 


247.63 



$15,000.00 



$15,000.00 
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This is to certify that, as the authorized auditor of the board 
of trustees of the New Hampshire College of Agriculture and 
the Mechanic Arts, I have examined the accounts of the Agri- 
cultural Experiment Station for the fiscal year ending June 
30, 1890, and find them correct; that the above is a true 
balance sheet corresponding with said accounts ; that the said 
accounts show that the sum of two hundred and eighty-eight 
dollars and thirty-eight cents, and no more, was expended for 
permanent improvements, and that there is no cash balance. 

JOSEPH KIDDER, 

Auditor. 



1 hereby certify that the foregoing statement is a true copy 
from the books of the institution named. 

FREDERICK SMYTH, 

Treasurer. 
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The New Hampshire Agricultural Experi- 
ment Station in account with the United 
States Appropriation, 



1 891. 



To receipts from Treasurer of the United 
States, as per appropriation for year end- 
ing June 30, 1 89 1, under act of Congress 
approved March 2, 1887 







Cr. 


June 30. 


By salaries 


$S>477-97 




library . 


60.25 




labor 


. 1,518-55 




live stock 


19.00 




printing 


561.57 




stationery and postage 


191.02 




traveling expenses . 


225.24 




tools and machinery 


285.03 




trustees' expenses . 


T33-IO 




field experiments . 


206. 1 1 




feeding experiments 


. £,064.34 




chemicals and apparatus 


846.50 




fuel, gas, and water 


214.76 




insurance 


38.68 




furniture 


19.19 




permanent improvement 


B 701.85 




incidental expenses 


. 437.82 



Dr. 



$15,000.00 



$15,000.00 
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This is to certify that, as the authorized auditor of the Board 
of Trustees of the New Hampshire College of Agriculture and 
the Mechanic Arts, I have examined the accounts of the Agi*i- 
cultural Experiment Station for the fiscal year ending June 30, 
1 89 1, and find them correct; that the above is a true balance- 
sheet corresponding with the said accounts; that the said 
accounts show that the sum of seven hundred and one dollars 
and eighty-five cents, and no more, was expended for perma- 
nent improvements, and that there is no cash balance. 

JOSEPH KIDDER, 

Auditor. 



I hereby certify that the foregoing statement is a true copy 
from the books of the institution named. 

FREDERICK SMYTH, 

Treasurer. 
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The New Hampshire Agricultural Experi- 
ment Station in account witht^e United 
States Appropriation. 



1892. 



To receipts from Treasurer of the United 
States, as per appropriation for year end- 
ing June 30, 1892, under act of Congress 
approved March 2, 1887 







Cr. 


June 30. 


By salaries. 


$9,801.85 




library . 


92.39 




labor 


. 2,506.36 




live stock 


28.90 




printing 


76.00 




stationery and postage 


40.94 




traveling expenses . 


100.50 




tools and machinery 


88.32 




trustees' expenses . 


326.90 




field experiments . 


256.33 




feeding experiments 


632.50 




chemicals and apparatus 


565.00 




fuel, gas, and water 


84.83 




insurance 


67.68 




permanent improvementi 


5 126.95 




incidental expenses 


204.55 



Dr. 



$15,000.00 



$15,000.00 
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This is to certify that, as the authorized auditors of the 
Board of Trustees of the New Hampshire College of Agricul- 
ture and the Mechanic Arts, we have examined the accounts 
of the Agricultural Experiment Station for the fiscal year end- 
ing June 30, 1892, and find them correct; that the above is 
a true balance-sheet, corresponding with the said accounts ; 
that the said accounts show that the sum of one hundred 
and twenty-six dollars and ninety-five cents, and no more, was 
expended for permanent improvements, and that there is no 
cash balance. 

JOSEPH KIDDER, Auditor. 
GEORGE A. RAMSDELL, 

Assistant Auditor. 



I hereby certify that the foregoing statement is a true copy 
from the books of account of the institution named. 

FREDERICK SMYTH, 

Treasurer. 
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